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ABSTRACT
The Fj progenies of 21 d i f f e r e n t  combinations involving 14 sweet 
potato breeding parents were grown a t  Chase, Louisiana in 1964. The 
roots of each seedling were harvested September 16, 1964, t ransported  
to Mississippi  State U n iv e rs i ty ,  cured, stored and eva luated. The raw 
roots were evaluated fo r  shape, smoothness, carotene ( to t a l  pigment 
con ten t ) ,  cor tex  thickness, dry matter ,  and skiri co lor .  The roots 
were baked and evaluated f o r  f irmness,  co lor ,  moistness, sweetness, 
f l a v o r  and f i b e r .
Shape as determined by the l e n g t h iw id t h  (L:W) r a t i o  appeared t o  
be a h e r i t a b l e  c h a r a c t e r .  T rans g res s iv e  seg re g a t io n  occu r red .  The 
genes c o n t r o l l i n g  t h i s  c h a r a c te r  appeared a d d i t i v e  in e f f e c t  w i t h  the 
absence o f  dominance. There was no i n t e r a c t i o n  between genes con­
t r o l l i n g  shape o f  the ro o ts  and number o f  ro o ts  per p l a n t .
The progenies were evaluated f o r  surface smoothness as an e s t i ­
mate of freedom from veining and cracking.  Veining and possible 
causes of cracking were discussed.
The genes c o n t r o l l in g  cortex thickness segregated in a t y p i c a l l y  
transgressive manner in each progeny. This character  appeared to be 
con tro l le d  by a r e l a t i v e l y  few genes with  simple ad d i t iv e  e f f e c t s .
The genes f o r  dry matter  content segregated t ransgress ive ly .
There were in each progeny s e e d l in g s  h ig h e r  than the h ig h e s t  pa ren t  
and lower than the lowest p a re n t .  G e n e ra l l y  the  progeny mean was 
lower than the  mean o f  the two p a re n ts .  I t  was conc luded t h a t  d ry
v i i I
matter was a q u a n t i t a t iv e  character  co n tro l le d  by several genes lack­
ing dominance but ad d i t iv e  in e f f e c t .
In most progenies the mean fo r  carotene c lose ly  approached the
mean of the two parents. Carotene content was a q u a n t i t a t i v e  charac­
te r  and segregated t ransgress ive1y. The genes, probably 6, were 
add i t ive  in e f f e c t  w ith  dominance absent and i n h ib i t o r  or e p i s t a t i c  
e f fe c ts  were suggested. Corre la t ions of carotene content of  roots 
with c e r ta in  other  characters were shown and discussed.
In a l l  progenies the female parent appeared to have exerted a 
greater  influence on skin color than did the male paren t .  The genes 
c o n t r o l l in g  th is  character  segregated t ra n sg res s iv e ly .  Several genes 
were involved and appeared a d d i t iv e  in e f f e c t .  The presence of an 
i n h ib i t o r ,  or one or more complementary genes was ind icated.
Color in te n s i ty  in the baked root was shown to be c lose ly  corre ­
lated to the carotene content as determined chromatographica1ly .  
Uniformity  of  co lor  appeared to be a genet ic  t r a i t  con tro l le d  by a 
small number o f  genes with a t  least  p a r t i a l  dominance.
Moistness of  the baked roots reacted as a q u a n t i t a t i v e  character  
con tro l led  by several genes segregating t ra n sg res s iv e ly .  Dominance 
was not ev iden t;  an a d d i t iv e  e f f e c t  was suggested.
The data indicated tha t  good or superior f l a v o r  and sweetness 
were recessive characters .  Very few ind iv idua ls  in any progeny pos­
sessed a f l a v o r  superior to that  o f  the more des irab le  parent but many 
ind iv iduals  were i n f e r i o r  to the poorer parent.  A close pos i t ive  
c o r r e la t io n  was found between f l a v o r  and sweetness. A possible asso­
c ia t io n  with one or more enzyme systems as conversion fac tors  during  
baking was suggested.
Firmness appeared to be a q u a n t i t a t i v e  character  con tro l le d  by 
several genes segregating t ransgress ive ly .  The high p o s i t iv e  c o r r e la ­
t ions between f irmness and carotene and/or moi.stness and the negative  
c o r r e la t io n  between f irmness and dry matter  indicated tha t  l inkages 
may e x i s t .  A close c o r r e la t io n  was shown between to ta l  f i b e r  content  
and size of  the ind iv idual  f ib e rs  but two d i s t i n c t  sets of  fac to rs  were 
involved. A small group, probably not more than 2 p a i rs ,  of genes with  
simple dominance c o n t ro l le d  s ize  but t o ta l  f i b e r  content was con tro l led  
by several genes, geometric in e f f e c t  and l inked with those fo r  s ize .
The baking index was obtained as the average score of  the q u a l i ty  
components. This study has shown tha t  baking q u a l i t y  is a h e r i ta b le  
t r a i t  con tro l led  by a complex of genetic characters.
x
INTRODUCTION
The population o f  the United States and the world has grown quite  
rap id ly  in the past 50 years. I f  the population explosion continues
unchecked, the United States w i l l  double the present population in a-
bout 60 years (9 ) .  The world population is growing a t  an even fa s te r
ra te .  In several areas of the world major food shortages are causing
severe famines and m a ln u t r i t io n  with i ts  accompanying i l l  e f fe c ts  on
the people involved. In the not too d is ta n t  fu tu re  the United States
could be faced with the problem of  feeding a hungry nat ion.
The sweet potato,  (Ipomoea batatas)  a nat ive  o f  Tropical  America 
and the West Indies,  may become increasingly  more important as a source 
of food. I t  has been used fo r  many years as a r ich  source of  carbohy­
drates in t ro p ica l  and sub -t rop ica l  countries  o f  the world (25, 103).  
This crop is wel l  adapted to the c l im a t ic  condit ions e x is t in g  in large  
areas of the southern United States and c e r ta in  e a r l i e r  producing 
v a r i e t i e s  are grown as f a r  north as southwestern Michigan and along 
the A t l a n t i c  Coast into  New Jersey and neighboring areas. I t  is the 
most important vegetable crop o f  the southern United States both in 
acreage and monetary value.
The economic prosper i ty  and abundant food supply of  the United 
States have enabled the American consumers to place more emphasis on 
the demand fo r  a higher q u a l i t y  food product.  M i l l e r ' s  (70) success 
in 1937 a t  inducing the sweet potato to bloom and set seed in the 
United States opened the door to a vast breeding program aimed at
2improving the y ie ld  and q u a l i t y  o f  th is  crop.
Carotenoid pigments, p a r t i c u l a r l y  beta -caro tene ,  gives the ye l low  
color  to the f lesh  of the sweet potato  root and is found in vary ing  
concentrations in most sweet potato  v a r i e t i e s .  Beta-carotene is very  
important in the d ie t  o f  man as a precursor o f  v i tamin A which is so 
necessary f o r  good h e a l th .  The success of the breeding program in im­
proving the q u a l i t y  o f  sweet potatoes is a t te s te d  by newer v a r i e t i e s  
w ith  much higher carotene content than the o ld e r  ones (7 3 ) .
Q u a l i ty  in the sweet potato is c o n t ro l le d  by a complex of genet ic  
f a c t o r s .  Some of  these characters such as carotene conten t ,  dry mat­
t e r ,  f i b e r ,  f irmness and root shape may be measured by o b je c t iv e  means. 
Others, such as smoothness, u n i fo r m i ty ,  moistness, f l a v o r  and sweet­
ness must be evaluated s u b je c t i v e ly  and is influenced in some cases, by 
strong personal preferences.
This study was i n i t i a t e d  to  determine the mode of  inher i tance of  
root shape, f i b e r  con ten t ,  skin c o lo r ,  dry m a t te r ,  t o t a l  carotenoid  
pigments (carotene) and other fa c to r s  co n t r ib u t in g  to  a high y i e l d  
and good baking q u a l i t y  in the sweet potato.
REVIEW OF LITERATURE
E a r l y  H i s t o r y
The sweet potato is nat ive  of the New World having o r ig in a te d  in 
the t ro p ic a l  and sub-t rop ica l  areas of  Central  and South America (25,  
103).  According to Cooley (2 5 ) ,  i t  was used fo r  food in p r e h is to r ic  
times in the t ro p ic a l  Americas and some of  the P a c i f i c  Is lands.  There 
is evidence that  i t  was introduced into New Zealand p r io r  to the Spanish 
explorat ions but i t  was not known to the ancient  c i v i l i z a t i o n s  of Asia,  
A fr ic a  and Europe. Columbus found the nat ives of  Cuba using the sweet 
potato fo r  food and i t  is genera l ly  bel ieved he c a r r ie d  i t  to Europe 
probably on his four th  voyage.
The sweet p o t a t o ,  Ipomoea ba ta tas  ( L . )  LAM., i s  the o n l y  member o f  
the Convolvu laceae f a m i l y  t h a t  is  o f  ma jo r  impor tance as a source o f  
food f o r  man (51, 103).  King  and Bamford (61) i n  t h e i r  s t u d ie s  in  1937 
i n d i c a te d  t h a t  the sweet p o ta to  is  an e x t re m e ly  he terozygous f i e x a p lo id  
w i t h  a somat ic  chromosome number o f  90. Ting and Kehr (10**) in 1953 
suggested t h a t  the sweet p o ta to  was an a l l o p l o i d  in o r i g i n .  The absence 
o f  m u l t i v a l e n t s ,  the presence o f  secondary a s s o c ia t i o n s  and the  h igh 
number o f  chromosomes in  the spec ies  were used as ev idence in a r r i v i n g  
a t  t h e i r  theo ry  o f  a l l o p l o i d  o r i g i n .  They b e l i e v e d  the sweet p o ta to  
arose as a h y b r i d  between two unknown spec ies ,  one a t e t r a p l o i d  and the 
o t h e r  a d i p l o i d  and the n a tu r a l  d o u b l in g  o f  the chromosomes o f  t h i s  hy­
b r i d  gave r i s e  t o  the modern sweet p o t a t o ,  but  t h i s  is  s t i l l  q u e s t i o n ­
a b le .  A number o f  workers  have re p o r te d  on a t te m p ts  a t  i n t e r s p e c i f i c
4h yb r id iz a t io n  in the genus but no one has been succesful as ye t .
The sweet potato has been an important food crop f o r  many years.
I t  is c red i ted  with saving the Japanese from famine on several occasions 
and s im i la r  commendations are bestowed upon i t  by a number of  other  
countr ies .  According to Thompson (103) the sweet potato is a standard 
a r t i c l e  of  food in the southern United Sta tes .  He ranks i t  in fourth  
place in importance as vegetable crop in the United S ta tes .  I t  is an 
important food crop in a l l  countr ies of the world having a t ro p ic a l  or 
sub-t rop ica l  c l imate  and production extends wel l  into  the temperate 
area.
Total Carotenoid Pigment (Carotene) Inheri  tance
Early workers (13, 16, 25, 26, 31, ^8, 50, 60, 68, 72) w i th  the 
crop reported on the wide range o f  d i f fe rences  among v a r i e t i e s  in the 
co lor  of  the f l e s h .  Some have reported on the occurrence of mutations,  
w ith in  a v a r i e t y ,  fo r  f les h  co lor  and th is  has been used to advantage in 
v a r ie t y  development programs. The p r in c ip a l  pigment responsible for  
f le s h  color  has been i d e n t i f i e d  as beta-carotene (32 ) .  Eze l l  and Wilcox
(32) id e n t i f i e d  several o ther  pigments in sweet potatoes; however, they 
accounted f o r  not more than 10 per cent of the to ta l  pigments present.  
Furthermore, they reported the r a t i o  of carotene to to ta l  pigments be­
came wider as the in te n s i ty  of the ye l low color  increased, but i t  var ied  
among v a r i e t i e s .
Numerous environmental e f f e c t s  upon the carotene content of sweet 
potato roots have been reported.  Covington (26) found that  the caro­
tene content was influenced by temperature, f e r t i l i z e r s ,  so i l  moisture,  
storage condit ions and height  of r idge on which the plants were grown. 
Covington (26) also reported a s i g n i f i c a n t  p o s i t iv e  c o r r e la t io n  between
height of r idge and carotene content.  The data of Edmond, e_t aj_ (31) 
ind icate  a tendency in th is  d i r e c t io n .  Burton (18 ) ,  studied the in­
f luence of  v a r i e t i e s  and storage pract ices  on the q u a l i t y  of sweet 
potato ch ips.  He noted an increased carotene content from a preheat  
t reatment.  A number of  other  workers (40, 41, 43,  44, 55-60,  72, 92,
95) have indicated tha t  the carotene content increased during storage;  
however, i t  should be noted th a t  these increases were small in compari­
son to the to ta l  amount of pigment present.
Several workers have discussed at  various times and under d i f f e r e n t  
environmental condit ions an e f f e c t  o f  p lant ing  date on the carotene con­
t e n t .  As might be expected in a p lant  as heterozyous as the sweet pota­
to  and as markedly influenced by environment as I t  seems to  be, much of  
the data on the e f f e c t  of  p lan t ing  date is in d i r e c t  c o n f l i c t .  Fong
(33) in 1951 reported th a t  e a r l i e r  p lant ings were higher in carotene  
than l a t e r  ones. This was a lso suggested by the work of Gaafar (34) 
in that  longer l ig h t  exposure increased the carotene and sugar content  
of roots .  Kimbrough, et_ aj_ (60) were unable to f in d  any cor re la t io n s  
between p lan t ing  date and co lo r .  Anderson and his associates (2 ,  3» 4,  
5) made number o f  ra ther  d e ta i le d  studies of the e f fe c ts  of p lant ing  
date on the roots.  In one season (1941) they noted a tendency toward 
an e a r ly  p lan t ing  -  high carotene associat ion  ( 6 ) .
Hines (50) suggested that  the area of  production influenced marked­
ly the expression of  a number o f  characters including the co lor  o f  the 
f l e s h .  Reddy (85) reported a s i g n i f i c a n t  e f f e c t  o f  production area on 
f le s h  c o lo r .  Jenkins and his co-workers observed a marked d i f fe re n c e  in 
the co lor  of  canned roots of  a v a r ie t y  when grown in d i f f e r e n t  areas of  
M is s is s ip p i .  Massey e t  aj_ (67 ) reported s im i la r  resu l ts  in raw roots
6of  sweet potatoes grown in d i f f e r e n t  locat ions in V i r g i n i a .  This is 
f u r t h e r  supported by the work of  Hammett (41) w i th  canned sweet pota­
toes in which he found d i f fe renc es  very s im i la r  to  those of Jenkins.
In a d d i t io n ,  he reported a highly s i g n i f i c a n t  in te ra c t io n  between var ­
i e t i e s  and locat ions f o r  f le s h  color  and most other  q u a l i t y  measure­
ments. Stevenson and Akeley (101) working w ith  potatoes and Janes (52) 
working w ith  cabbage and beans found s i m i l a r  responses th a t  they could
a t t r i b u t e  to  no v a r ia b le  o ther  than production loca t io n .
There is evidence, although much o f  i t  is c o n t ra d ic to ry ,  th a t  
f e r t i l i z e r s  inf luence f le s h  co lo r .  Covington recorded an e f f e c t  of  
f e r t i l i z e r s  on the co lor  o f  the roots as e a r ly  as 1941 (2 6 ) .  Edmond 
e t  aj_ (31) reported s im i la r  resu l ts  in t h e i r  work with  the Unit  I Porto 
Rico as did Janes (52) in his  work w i th  o ther  v a r i e t i e s .  Reddy (85) 
f a i l e d  in his e f f o r t s  to  associate  f le s h  co lor  w i th  f e r t i l i z e r s .
Samuels and Landrau (89) s ta ted  tha t  " f e r t i l i z e r s  increased carotene  
content o f  the roots only when they increased the y i e l d  s i g n i f i c a n t l y  
but th a t  increasing the s o i l  pH above 4 .5  did increase the ye l low pig­
ment con cen tra t ion" .  The influence o f  f e r t i l i z e r s ,  pH and soi l  moisture  
on the co lo r  and processing q u a l i t y  o f  a wide v a r i e t y  of h o r t i c u l t u r a l  
crops has been reported from time to t ime.
I t  was recognized soon a f t e r  the breeding program was begun that  
co lor  o f  the f l e s h  was a h e r i t a b le  t r a i t .  M i l l e r  and Covington (72)
stated as e a r l y  as 1942 tha t  ------ "al though the carotene content may be
changed by c u l t u r a l  treatments and environmental f a c t o r s  the best
method of  increasing the carotene is h y b r id i z a t io n " .  One of  the e a r ly  
studies on the inher i tance o f  carotene was conducted by Hernandez (48) .  
He found the sweet potato to  be very heterozygous f o r  th is  and other
7characters which included vine length and co lor ,  skin color  o f  the 
roots, lea f  shape and m atur i ty  date.  M ike l l  ejt aj_ (68) suggested that  
both skin and f les h  color were con tro l led  by m u l t ip le  genes plus the 
possible presence of  complementary fa c to rs .  Poole (84) proposed f lesh  
color  was " in h e r i t e d  in a complex manner and segregated as a dependent 
dihybr id  in e i t h e r  a 9:7  or 13:3 r a t io " ;  however, he had d i f f i c u l t y  in 
obta in ing a good f i t  f o r  th is  r a t i o .  He concluded there was both a 
dominant and recessive orange f lesh  and that  f les h  and skin co lo r  were 
l inked.  Hernandez (49 ) ,  working w ith  d i f f e r e n t  populations came to the 
conclusion that  white f lesh  is incompletely dominant over orange f lesh .  
He explained the r a t i o  he obtained as being due to the e p i s t a t i c  act ion  
of two or more white  genes over genes fo r  orange f lesh  or the possible  
presence of  an i n h ib i t o r  gene. He proposed tha t  s ix  genes act ing in 
an a d d i t iv e  manner con tro l led  f les h  co lor .  He also reported a highly  
s i g n i f i c a n t  c o r r e la t io n  between skin and f le s h  co lor .  Constantin (24) 
found f le s h  color  was inher i ted  qua n ta t ive ly  in a t ransgressive manner 
and was con tro l led  by several genes e i t h e r  ad d i t iv e  or geometric in 
act ion .
Skin Color
A number of the ea r ly  works recorded v a r i e t a l  d i f fe rences  in skin 
color  o f  the sweet potato roots (5,  16, 31, 41, 48, 51, 68 ) .  These 
di f fe rences  have ranged from a l ig h t  cream or white to a very dark purr  
pie .  Descr ip t ive  terms used in describ ing the skin color  var ies  widely  
among indiv idual  workers and from region to region.  These d i f ferences  
among workers and locat ions make i t  very d i f f i c u l t  to be sure tha t  
d i f fe rences  in skin color are due to locat ion  e f fe c ts ;  however, there
8are some reports in which one worker had made observations o f  samples 
of a given v a r ie t y  from several production areas. Luh (66) working 
w ith  pear f r u i t s  described such locat ion e f fe c ts  on the f r u i t  co lor .  
Hines (50) in 19^ +9 and Hammett (41) in 1962 described skin color  
d i f fe rences  w i th in  a given v a r ie t y  of sweet potatoes when I t  was grown 
in d i f f e r e n t  locat ions.  Dif ferences due to locat ion were f requent ly  
greater  than v a r i e t a l  d i f fe re n c e s .  Hernandez* study (48) in 1942 was 
one o f  the f i r s t  attempts to e xp la in  v a r i e t a l  d i f fe rences  in skin  
c o lo r .  Poole (84) found skin color  to be con tro l led  by two genes tha t  
were l inked w ith  the genes fo r  f le s h  co lo r .  Hernandez (49) reported  
skin co lor  was a q u a n t i t a t iv e  character  as opposed to  Poole's conclu­
sion tha t  I t  was a q u a l i t a t i v e  character .  Hernandez (49) f u r th e r  pro­
posed the presence of  two complementary genes and possibly a t h i r d  
gene basic f o r  co lor .  He also concluded th a t  f lesh  and skin color  were 
l inked .  Constantin (24) s ta ted ,  "skin  co lor  appears to  be q u a n t i ta ­
t i v e l y  inher i ted  w ith  several in te ra c t in g  genes, probably complemen­
ta ry  in a c t i o n . . . .purple  skin co lor  appeared to be p a r t i a l l y  dominant 
over the other  skin colors" .
Dry Matter
H a s s e lb r in g  and Hawkins (43, 44) noted v a r i e t a l  d i f f e r e n c e s  in 
the  d ry  m a t t e r  c o n te n t  o f  sweet p o ta to e s .  Boswel l  ejt a_[ (16) and 
S i s t r u n k  and co-workers  (75, 76) have re p o r te d  v a r i e t a l  d i f f e r e n c e s  
in  d ry  m a t te r  o f  sweet po ta toes  and o t h e r  c rops .  M i l l e r ,  _e_t _aj_ (73) 
p u b l i s h e d  data  showing a wide range o f  v a r i a t i o n  in d ry  m a t te r  o f  
sweet p o ta to  v a r i e t i e s  and s e e d l i n g s .  Numerous o th e r  workers (1,  11, 
12, 14, 15, 20, 52, 53, 57, 82, 8 5 , 96,  108, 111) have a l s o  shown
9v a r i e t a l  d i f fe rences  in dry mat ter  content of  sweet potatoes and a 
number o f  other  crops. These crops include such plants as beans (52) ,  
cabbage (52 ) ,  cantaloupe (2 7 , 11*0, carro ts  (2 0 ) ,  potato (11 ) ,  radish 
( 7 ) ,  pear (63, 3 10) and strawberry (111) .  The greates t  s i m i l a r i t y  a-  
mong these crops and sweet potatoes is the consistency of  the reports  
on v a r i e t a l  v a r ia t io n  in dry matter content.  However, factors  other  
than v a r ie t y  have been shown to  influence the dry matter  content.  
Robbins e_t a_l_ ( 87) concluded in 1929 th a t  f e r t i l i z e r s  influence dry 
matter  in sweet potatoes. Reddy (85 ) reported in 1952 that  he was un­
able to f in d  such an influence in his work; however, other workers 
with  sweet potatoes (5,  21,  31 , 79, 80) have reported cor re la t io n s  be­
tween f e r t i l i z e r s  and dry matter  content.  Jasmin ejt aj_ (53) and other  
workers (11, 82, 88) have found an influence due to  f e r t i l i z e r s  in po­
ta toes .  Janes (52) reported a f e r t i l i z e r  e f f e c t  in cabbage and beans 
but he found a much greater  e f f e c t  due to the area of  production.  
Boswell and his co-workers (16) found s i g n i f i c a n t  d i f fe rences  due to 
area of  production, season and v a r i e t i e s  w ith  sweet potatoes.  S im i la r  
resu l ts  were reported by Hammett in Miss iss ipp i  (41) and Massey in 
V i r g i n ia  (67 ) .  S is trunk (96) working with beans, found d i f fe rences  in 
dry matter  a f fec ted  by mulches, i r r i g a t i o n  and v a r i e t i e s .  Carl ton and 
Peterson (20) were able to increase the dry matter  content of carrots  
by fo l low ing  a program of se lec t ion  and inbreeding. P la is ted  and 
Peterson (82 ) ,  report ing  on t h e i r  work w ith  potatoes concluded, a f te r  
two cycles of recurrent  se lec t ion ,  th a t  the program was e f f e c t i v e  as 
a means of increasing the s p e c i f ic  g r a v i t y .  On the other  hand, 
Stevenson and Akeley (101) reported tha t  environmental responses were 
f re q u en t ly  greater  than v a r i e t a l  responses. Hernandez (49) found dry
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matter  in sweet potatoes was inher i ted  in a t ransgressive manner and 
that  a h ighly  s i g n i f i c a n t  negative c o r r e la t io n  ex is ted  between dry 
matter  and carotenoid pigmentation. The resu l ts  obtained by Constantin  
(24) c lose ly  supported those of Hernandez.
Shape and Smoothness
Shape in the sweet potato,  as determined by the length:width  
(L:W) r a t i o  and smoothness or freedom from veins,  r idges, cracking  
or other  growth defects such as large l a te r a l  feed roots probably in­
f luence the consumer-purchaser o f  f resh sweet potatoes more than any 
other f a c t o r .  In general sweet potatoes,  with a L:W r a t i o  of about 2, 
f re e  of  smoothness defects seem to  be the type pre ferred  fo r  most 
f resh markets.  The influence of  c u l t u r a l  and environmental fac tors  
on the shape of sweet potato roots was studied by a number of  e a r ly  
workers. Robbins et_ aj_ (®7) reported tha t  potassium was necessary 
fo r  prote in  synthesis and development of  storage t issue and therefore  
is essent ia l  f o r  production of roots w i th  low L:W r a t io s .  Zimmerly 
(116) associated shape w i th  both ni trogen and potassium. M i l l e r  and 
Kimbrough (69) and Edmond (30) found a very marked influence of date 
of  p lan t ing  on shape o f  the roots .  Edmond and co-workers (30, 31) 
noted that  p lan t in g  date and height  of  r idge influenced shape.
Anderson (2,  3)  reported that  nitrogen and potassium had no e f f e c t  on 
the shape o f  Triumph sweet potatoes but he did indicate  tha t  soi l  type 
may have some e f f e c t .  This was supported in part  by the work of Hines 
( 5 0 ) .  Anderson and his associates (4,  5> 6) found p lant ing  date,  
spacing and ridge height  influenced the shape o f  the roots.  They 
stated that  the l a t e r  the p lan t ing  date ,  the wider was the L:W r a t io .
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Angel 1 and Hi 1 Iye r  (7) studied the photoperiod response of  ra­
dish roots.  They found a very marked v a r i e t a l  response in diameter,  
weight and number of days required to reach marketable s ize .  Chapman
(22) theor ized tha t  some p lant  growth substance tha t  is produced under 
short  day condit ions was necessary fo r  tuber formation in potatoes.
Several workers (22, 81, 88, 109, 115) have reported on the e f ­
fec ts  o f  temperature on tuber formation,  y i e l d ,  and shape o f  potatoes.
In general they found that  higher temperatures had adverse e f f e c t s  on 
both shape and y i e l d .  Went (109) also discussed temperature e f fe c ts  
on potatoes. He suggested some p lant  growth substance as being re­
sponsible f o r  the e f f e c t s .  Audus (10) and Leopold (6U) have e labora t ­
ed on th is  point  as i t  was influenced by both temperature and day- 
length. Jenkins (5*0 reported that  long days and r e l a t i v e l y  high 
temperatures were necessary fo r  bulb formation in s h a l lo ts .  Chipman
(23) found that  e a r l i e r  harvested carro ts  had b e t te r  shape than those 
harvested l a t e r  in the season.
Yamaguchi ejt aj_ (115) working with  potatoes,  found the soi l  
temperature had a pronounced e f f e c t  on smoothness of  the tubers.
Those grown a t  *+5- 50°  F. were very smooth while  tubers grown at  BO­
SS0 F. were extremely rough and d is to r te d .  Ruf (88) working at
s l i g h t l y  d i f f e r e n t  soi l  temperatures reported very s im i la r  r e s u l ts .  
Nusbaum (78) stated th a t  boron d e f ic ie n c ie s  caused rough, misshapen 
and cracked roots in the Porto Rico v a r i e t y .  Paterson and his co­
workers (79, 80) reported th a t  growing sweet potatoes 2 years in 
succession on the same land resul ted  in severe y i e l d  reductions due 
to  the presence of  rough, sever ly cracked and misshapen roots. Skoog 
and M i l l e r  (97) proposed that  a " q u a n t i t a t i v e  in te ra c t io n  among growth
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substances is the means fo r  regu la t ing  a l l  types of  growth. Morpho­
genetic  e f fe c ts  e x i s t  but they may be a l te re d  by the s ub s t i tu t ion  of 
one or more growth substances".
Cortex
Hayward (46) described the cortex as the layer  of  parenchymatous 
c e l l s  located between the cambium and periderm. Smith e t  aj_ (99) 
i d e n t i f i e d  the cortex as the t issue (s) lying between, and including,  
the endodermis and the epidermis. The cortex var ies  in thickness from 
several to  many c e l l s .  Yamaguchi and his co-workers (115) reported  
that  in potatoes, the cortex was th ic k e s t  in those tubers grown at  
the highest temperature. On the other  hand, they found the ind iv idual  
c e l l s  of  the cortex were smal le r ,  th ic k e r -w a l le d  in tubers grown a t  
the lowest temperature in a ser ies  of  tes ts  where the soi l  temperature  
ranged from 45 -50 °  F. to 80 -85°  F.
Q.ual ? tv
For sensory eva luat ion  of food products Sather and Calvin (90) 
suggested tha t  in mi Id - f la v o re d  products up to 20 samples may be in­
cluded in one te s t  period without  impairing the e f f i c i e n c y  or accuracy 
of the tes t  panel. Dawson (28, 29) also favored a te s t  of th is  type 
which he termed a "Mult ip le-Sample" comparison te s t  and he l i s t e d  a 
number of  d i s t i n c t  advantages o f  the method. Among the advantages he 
l i s t e d  are: a) detects smal ler d i f fe rences  between samples; b) gives
add it iona l  information about the d i r e c t io n  and importance of  the 
d i f fe rences ;  c) requires fewer samples and less t ime; and d) is more 
e f f i c i e n t  when panels have not been s p e c ia l ly  se lected or t ra in e d .
Dawson (28, 29) fu r th e r  suggested that  "numerical scoring of
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samples is app l icab le  when the d i f fe rences  can be predetermined and 
arranged on a numerical ly  graduated scale.  He preferred  the scoring
method over a simple ranking method although one was no more e f f i c i e n t
than the other  in detect ing  d i f fe re n c e s ,  but the scoring method in d ic a t ­
ed degrees of  d i f fe rences  that  were not shown by ranking.
Q ua l i ty  in the sweet potato is a complex of fac tors  and is depen­
dent upon many con tr ibu t ing  characters ,  including the personal p r e f e r ­
ence of  the in d iv id u a l .  Although a number of  factors  are known to a f ­
f e c t  the q u a l i ty  of the sweet potato ,  the extent  to which the indiv idual  
components a f f e c t  the q u a l i t y  of  the baked roots is not known. Morris 
and Mann (7*0 stated that  the Porto Rico was con s is ten t ly  rated higher  
than other v a r ie t ie s  in eat ing  q u a l i t y  by a taste  panel:  however, sweet­
ness showed l i t t l e  or  no r e la t io n  to sugar content as determined by 
chemical ana lys is .  Constantin (2k)  found soluble so l ids (sugar content)  
were associated w ith  several o ther  q u a l i t y  measurements, however, he 
stated ,  "The magnitude of the c o r r e la t io n  c o e f f i c ie n t s ,  although s t a t i s ­
t i c a l l y  s i g n i f i c a n t ,  was too low to be of  any p ra c t ic a l  value".
Scott and Matthews (92) found d i s t i n c t  v a r ie t a l  d i f ferences in dry 
matter ,  starch and sugar content o f  sweet potato roots at  the time of  
harvest and during the storage per iod.  S i strunk e_t _a_l_ (95) reported  
tha t  to ta l  sugars In f resh sweet potatoes seemed to have l i t t l e  e f f e c t  
on the to ta l  sugars in the cooked roots. They found no d i f ferences in 
the fresh roots among the v a r i e t i e s  tested w ith  the exception of Queen 
Mary, but Porto Rico converted the highest percentage of reducing 
sugars during baking. Hammett and Barrentine (**0) and Jenkins and 
Gieger (57, 58) have a lso shown marked v a r i e t a l  d i f fe rences  in sugar 
conversion during baking and in each te s t  Porto Rico had the highest
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c onve rs ion  r a te .
Numerous workers have invest igated the influence of v a r ie t y  and 
production locations on the q u a l i t y  of various f r u i t  and vegetable  
crops. Barrios £ t  a_l_ (11) noted mealiness as one o f  the factors  a f f e c t ­
ing q u a l i t y  in the potato. They found c e l l  s ize ,  to ta l  starch content  
and size o f  the indiv idual  starch grains to be corre la ted  to the m ea l i ­
ness ra t ing  of the potatoes and these c h a ra c te r is t ic s  were st rongly in­
f luenced by v a r ie ty  and environment.  Jasmin and his co-workers (53) re­
ported s p e c i f ic  g ra v i ty  and b o i l in g  q u a l i ty  of  potato tubers were ad­
versely  a f fe c te d  by heavy app l ica t ions  of f e r t i l i z e r s .  Stevenson and 
Akeley (101) stated tha t  environmental e f fe c ts  were of ten greater  than 
v a r ie t a l  d i f ferences in determining potato chip q u a l i t y  and tha t  a 
strong var iety-environment in te ra c t io n  was preva len t .
Dav is ,  Baker and Kasmire (27) in C a l i f o r n i a ,  and Woodward (114) in 
L o u is ia n a ,  s tu d ie d  some o f  the q u a l i t y  f a c t o r s  o f  muskmelons and c a n ta ­
loupes. They noted a number o f  v a r i e t y  and env i ronm enta l  in f lu e n c e s  
t h a t  were c o r r e l a t e d  bu t  they  were unable to  f i n d  a c o n s i s t e n t  c o r r e l a ­
t i o n  w i t h  the  q u a l i t y  o f  the f r u i t .  The C a l i f o r n i a  r e p o r t  noted wide 
v a r i a t i o n s  among i n d i v i d u a l  melons from a s i n g l e  s i t e  and between any 
two s i t e s .  They concluded t h a t  the p o p u la t io n s  were ve ry  he te rozygous .  
H a l l  (39 ) ,  work ing  w i t h  tomatoes,  found f i rm ne s s  t o  be a v a r i e t a l  cha­
r a c t e r i s t i c  no t  as s oc ia ted  w i t h  r i p e n in g .  P in thus  (83) recorded h ig h ­
l y  s i g n i f i c a n t  v a r i e t y  d i f f e r e n c e s  in wheat ke rne l  s i z e ,  hardness, p ro ­
t e i n  con ten t  and endosperm c o l o r .  W i l l i a m s  ejt aj_ (112) i n v e s t i g a te d  
r i c e  q u a l i t y  and r e la t e d  i t  t o  the s ta rc h  f r a c t i o n s .  They re p o r te d  a 
ve ry  c lose  c o r r e l a t i o n  between the s ta rc h  f r a c t i o n  expressed as amylose 
o r  am y lop ec t in  and the g r a in  le n g th .  Luh and h is  co-workers  (66)
reported that  q u a l i ty  of canned pears was re la ted  to the growing area.  
Wiley and Thompson (110) found tha t  v a r i e t y ,  storage condit ions and ma­
t u r i t y  had a marked influence on the q u a l i ty  of canned apples. Wolford 
e t  aj_ (111) noted v a r i e t a l  and seasonal d i f fe rences  in strawberry q u a l i ­
ty .  They also reported a var ie ty-season in te ra c t io n  a f fe c t in g  q u a l i ty  
of the f r u i t .  S is t runk  and his co-workers (96) found that  both chemi­
cal and physical propert ies  of  beans were a f fe c te d  by several common 
c u l tu ra l  p rac t ices ,  and Janes (52) found that  environment had a greater  
e f f e c t  than the v a r i e t y .  Jenkins (59) reported v a r ie t a l  d i f fe rences  in 
the q u a l i ty  consti tuents  of southern peas and a lso a very pronounced 
v a r i e t a l  d i f fe renc e  in rate  of change in these consti tuents fo l lowing  
ha rv e s t .
A number of workers have invest igated the e f f e c t  of c u l tu ra l  and 
handling pract ices on the q u a l i ty  of  sweet potatoes. Several invest iga­
tors have reported on the influence of cur ing,  s to r in g ,  cooking tempera­
ture and cooking time on the q u a l i t y  of baked sweet potato roots (*t0,
43,  kk ,  57,  58, I k ,  8 5 , 92,  95)-  In general they have shown tha t  cur­
ing improves the ea t ing  q u a l i t y  of  the roots and most v a r i e t i e s  continue 
to improve fo r  a time in storage. In the past,  curing periods of up to 
15 days have been recommended but current  recommendations are f o r  k  to  
6 days of  curing a t  85° F. when harvested during warm weather ( 8 ) .  Cur­
ing, to enhance the healing of wounds, combined with  storage at  55° to 
60° F. and high r e l a t i v e  humidity has been shown to be conducive to 
c e r ta in  changes which occur in the carbohydrate content of the sweet 
potato.  There was an increase in t o ta l  and reducing sugars during cur­
ing and f o r  the f i r s t  3 months of  storage coupled with a decrease in 
starch content.  Hines (5 0 ) ,  Jenkins e_t a_l_ (57 ) ,  Massey and his
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co-workers (67) and Hammett (40) working independently have shown a 
close c o r re la t io n  between the area of production and the q u a l i t y  of  
baked and/or canned roots. Baumgardner and Scott (12) studied the f i rm ­
ness of  processed sweet potatoes. They were able to influence the f i r m ­
ness of a given v a r ie ty  by simply varying the holding temperature of the 
f re s h ly  harvested roots,  Jenkins (57) reported that  the q u a l i t y  of  the 
baked roots was influenced by the temperature and durat ion of the baking 
process. He concluded tha t  baking the roots f o r  90 minutes a t  350° F. 
was more favorable  for  a high q u a l i t y  product than baking f o r  shorter  
periods a t  higher temperatures. A l i  (1) stated that  375° F. fo r  75 
minutes was b e t t e r  than lower temperatures.
Several workers have reasoned that  q u a l i t y  is a h e r i ta b le  charac­
t e r i s t i c  in the sweet potato although t h e i r  data to support such a con­
clusion were very l im i ted  (1,  24, 49,  67, 68, 106).  A number of  workers 
have considered from one to a very few of the q u a l i t y  fa c to r s .  The 
p r inc ipa l  ones considered have been carotene and dry matter  content.
The work of Hernandez (49) and of  Constantin (24) has perhaps been the 
most comprehensive on overa l l  q u a l i t y  and I ts  inher i tance.  Hernandez 
was concerned p r im a r i ly  w ith  carotene and dry matter in the area of  
characters genera l ly  considered as a f fe c t in g  ea t ing  q u a l i t y .  Constantin
(24) studied carotene and soluble solids and baking q u a l i t y  as measured 
by a baking index. Color,  f l a v o r ,  t e x tu re ,  f i b e r ,  sweetness and moist­
ness were considered as components of  q u a l i ty  in the baked roots and 
each component was assigned a maximum value of 10. He su b je c t iv e ly  
rated the ind iv idual  seedlings fo r  each fa c to r  and obtained a baking 
index as an average of  the scores f o r  the various components of q u a l i ty .  
The data of  Hernandez (49) and Constantin (24) did show th a t  q u a l i t y  is
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a strongly  h e r i ta b le  charac te r .  Baumgardner (2) and others (40, $2) 
have suggested tha t  possibly par t  of  the q u a l i t y  complex was inher i ted  
as an enzyme system capable of  br inging about desired starch conver­
sions or other  changes under favorable condit ions.
F i ber
One of  the q u a l i t y  c h a ra c te r is t ic s  of the sweet potato that  was re­
cognized e a r l y  in e f f o r t s  to improve the crop was the f i b e r  content of 
the f leshy  roots (13, 106) .  F iber  in the sweet potato root is due to  
the development of tough and of ten  coarse strands of f ib ro v ascu 1ar  
t is s u e ,  which according to Hayward (46) may be d is t r ib u te d  throughout  
the root  t is s u e .  Ear ly  workers (16, 19, 56, 113) recognized th a t  roots 
with  a high f i b e r  content were not acceptable as a baked or canned pro­
duct.  Sweet potato breeders have attempted to avoid the release of a 
new v a r i e t y  high in f i b e r  by se lec t ing  only those ind iv iduals  th a t  ex­
h ib i t e d  a low f i b e r  content.  Several workers have noted an apparent in­
f luence of environment on the f i b e r  content (16, 41, 50, 56, 113).  In 
1959, Newsom (77) described a method fo r  determining the f i b e r  content  
of  baked sweet potato roots .  Harmon (42) studied the f i b e r  content of  
c e r t a in  sweet potato v a r i e t i e s  and seedlings. He found a wide v a r ia t io n  
among seedlings and v a r i e t i e s  in the q u a n t i ty ,  co lor  and texture  of  
f i b e r s .  He suggested t h a t  f i b e r ,  although st rongly influenced by env i ­
ronmental f a c t o r s ,  Is d e f i n i t e l y  a h ighly  h e r i ta b le  character .  Constan­
t in  (24) evaluated a number o f  seedlings f o r  f i b e r  content from a sub­
j e c t i v e  view. He did not discuss f i b e r  content as such, but he con­
sidered i t  only as i t  influenced his baking index. His data showed 
some appreciable  v a r i a t io n  among and w i th in  progenies in f i b e r  content.
Stokes (102) r e p o r te d  in  1934 t h a t  t h e re  was an a s s o c i a t i o n  between
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f i b e r  in sugar cane and the per cent sucrose, internode length,  s ta lk  
diameter ,  height  and weight.  The c o r r e la t io n  was p o s i t iv e  and of  a low 
order but s i g n i f i c a n t .  Wang (107) found that  sucrose and f i b e r  content  
of sugar cane var ied s i g n i f i c a n t l y  w i th in  a v a r ie t y  among p lo ts  and 
years which indicated a very strong environmental in f luence.  Hebert  
( k j )  concluded b r ix  and sucrose were c lose ly  corre la ted  and independent 
of s ta lk  diameter and erectness.  He reported a close assoc ia t ion  be­
tween c h a ra c te r is t ic s  o f  parents and t h e i r  progenies but expression of  
th is  character  was strongly  influenced by seasons. Transgressive se­
gregation in a l l  crosses was evidenced by the number of ind iv idua ls  a-  
bove and below e i t h e r  parent .  Singh (9*0 reported a s i g n i f i c a n t  posi­
t i v e  c o r re la t io n  between per cent f i b e r  and per cent bagasse and also  
between per cent f i b e r  and sucrose content.  He stated there was a close 
re la t io n s h ip  between the f i b e r  content of parents and progenies and 
tha t  with a knowledge of  the f i b e r  content of  the parents , one could 
r e l i a b l y  p red ic t  the f i b e r  content of progenies; however, some t rans -  
gressive segregation did occur.  He said f i b e r  was a q u a n t i t a t i v e  cha­
ra c te r  w ith  an absence of dominance among the genes; th e r e fo r e ,  i n i t i a l  
se lec t ion  fo r  low f i b e r  or high sucrose should not be too r i g i d .
Richmond (86) in his study of  l i n t  q u a l i t y  in American upland 
cotton suggested two genetic  systems were involved - -  a s ingle  gene fo r  
presence or absence of l i n t  and modifiers  fo r  quant i ty  and q u a l i t y .
Lewis (65) found a l l  F3 progenies were extremely v a r ia b le  in l i n t  qua­
l i t y  in his study of  Gossypiurn hybrids.  Green (37) described a wide 
range of v a r ia t io n  in l i n t  s t rength ,  length and f ineness in a c o l le c t io n  
of upland cotton v a r i e t i e s .  S e l f  and Henderson (93) reported tha t  
strength of the f i b e r  behaved as a typ ica l  q u a n t i t a t i v e  character .  They
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stated the mean d i f fe ren c e  between the 2 parents in t h e i r  study was 
probably due to A or 5 pairs  o f  genes. Sloan (98) concluded that  f i b e r  
length in American upland cotton was a highly h e r i ta b le  character  con­
d i t ioned  by a t  least  3 pairs  of genes. S ta f fo rd  (100) stated f ib e r  
strength and perimeter  h e r i t a b i l i t y  was approximately 50 per cent and 
was con tro l le d  by r e l a t i v e l y  few genes.
Kramer, ert aj_ (62, 63) developed an o b jec t ive  method f o r  determin­
ing the f i b e r  content of  processed asparagus. This method was shown to 
c o r r e la te  extremely wel l  w ith  sub jec t ive  eva lua t ion  of asparagus f i b ­
rousness. Schmitt ,  W ilder  and Kramer (91) indicated th a t  the break­
point  between acceptable and unacceptable asparagus from the standpoint  
of  f ibrousness was a t  the approximately one -ha l f  per cent level ov f i ­
ber content.
MATERIALS AND METHODS
Source of M ater ia l
Fourteen parental l ines of  known c o m p a t ib i l i t i e s  were selected f o r  
t h is  study. The parental l ines were a l l  Louisiana A g r ic u l tu r a l  Experi­
ment Stat ion  v a r i e t i e s  or F] seedlings except Kandee, W h i tes ta r ,  an 
Oklahoma A g r ic u l tu r a l  Experiment S ta t ion  F] seedling (0K 5 I ) ,  and a 
North Caro lina Experiment S ta t io n  v a r i e t y ,  Nugget (NC171).
Well es tab l ished  plants of  the parental l ines were transplanted to  
the breeding nursery o f  the Louisiana A g r ic u l tu ra l  Experiment Stat ion  
located on the L.S.U.  campus a t  Baton Rouge, Louisiana in A p r i l  of 1963• 
The plants were t ra in e d  onto a s ix  foo t  net wire t r e l l i s  and growth 
was con tro l le d  by pruning the top system. I r r i g a t i o n  water was applied  
as needed to keep the plants in a moderately vigorous growing condit ion.  
Most plants had begun f lower ing by mid-August.  The c o n t ro l le d  cross 
p o l l i n a t i o n  of the selected parenta l l ines was begun in e a r l y  Septem­
ber and continued to October 25th.  Giant soda straws, (7 mm in diame­
t e r )  cut in lengths of approximately two inches, were used to  protect  • 
both male and female f lowers from contamination by insects.  Flowers 
selected fo r  use as females were emasculated in the la te  af ternoon of  
the day p r io r  to opening and the exposed p i s t i l  was covered w i th  a 
section o f  soda straw closed a t  one end. Flowers to be used as the 
males were selected a t  the same time but were covered wi thou t  emascula­
t io n .  Female f lowers were cross p o l l in a t e d  the fo l low ing  morning be­
tween 5:00  and 8:00  a .m . ,  tagged to id e n t i f y  parentage, and re-covered
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with the soda straw sections.  Seed were harvested as they became dry,  
separated as to parentage, cleaned, placed in marked coin envelopes,  
and placed in storage.
In January 1964, the seed were s c a r i f i e d  20 minutes in concentrat ­
ed s u l f u r i c  ac id ,  washed in tap water ,  d r ied ,  and transported to the 
Sweet Potato Research Center a t  Chase, Louisiana. They were planted in 
the greenhouse benches a t  Chase where the seedlings were grown u n t i l  
May 13, 1964. They were then t ransplanted to the f i e l d  on rows four  
f e e t  apart  and the p lants  were spaced f i v e  fee t  apart  on the rows.
The plants were al lowed to grow u n t i l  September 16, 1964.
The roots were harvested September 16, 1964, counted, placed in 
paper bags tha t  were coded to id e n t i f y  the parentage and the roots of
each p lan t  were kept separa te ly .  The roots were c a r r ie d  by t ruck to
the sweet potato curing and storage f a c i l i t i e s  a t  M iss iss ippi  State  
U n iv e rs i ty ,  S ta te  College,  M is s is s ip p i ,  cured fo r  seven days at  85 
degrees Farenhei t  and 85-95 per cent r e l a t i v e  humidity and then stored  
fo r  30 days a t  60 degrees Farenheit  and 75-85 per cent r e l a t i v e l y  hu­
m id i ty .  A l l  sampling was c a r r ied  out in a random manner without  know­
ledge of the parentage of any sample.
Measurements of  the Raw Roots
A l l  enlarged roots of a sample were washed, d r ied ,  and the skin 
color  determined under l ig h t  from a nor the r ly  d i r e c t io n  using the USDA 
Standard Skin Color chart  and d i re c t io n s  f o r  i ts  use as prepared by
Yeatman (116) .  The roots of  each seedl ing were grouped in one of  the
f i v e  skin co lor  groups, cream (C r ) ,  Tan (T) ,  Copper (Cu) , Rose (R ) , or  
Purple (P) but were not separated into  the sub-groups w i th in  a given 
color  class as i l l u s t r a t e d  in Plate  1.
PLATE 1: The Sweet Potato Skin Color Scale,  Prepared by
the United States Department of A g r ic u l tu r e  in 
Cooperation w i th  the Sweet Potato Collaborators  
Conference, Represents from Lef t  to R ight :  
Purple ,  Rose, Copper, Tan and Cream Colors
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Root shape was determined fo r  a given seedling by obta in ing the 
average length and width of a l l  the roots from tha t  p lan t ,  and the 
lengthrwidth r a t i o  (L:W r a t i o )  was used as the shape index. A l l  length 
and width measurements were made to  the nearest 1/4 inch. Length was 
measured p a r a l l e l  to the d i r e c t io n  of elongated growth taking into con­
s id e ra t io n  any curvature in centra l  axis  of the root .  The po in t  of  
maximum diameter was used to determine width.
Dry mat ter  content of  each seedling was determined. A plug of ap­
proximately  20 grams of t issue  from the median region of  the roo t 's  
length was obtained using a number 10 cork borer .  The plugs were 
placed in pre-weighed, coded, metal cans, and the fresh weight de ter ­
mined. The cans were uncovered, placed in an e l e c t r i c  oven, dr ied  for  
24 hours a t  105° Centigrade,  covered, and placed in a des iccator  to 
cool .  The conta iners  were then re-weighed and the per cent dry matter  
ca lc u la te d .
Roots of each seedling were evaluated fo r  smoothness or freedom 
from vein ing and cracking. An a r b i t r a r y  scale of  1 to 5 was e s t a b l i s h ­
ed w i th  a value o f  1 being very rough and 5 being very smooth. The 
scale  is i l l u s t r a t e d  in P la te  2. Roots of  each seedling were also  
evaluated f o r  u n i fo rm i ty  o f  shape and smoothness using a s i m i l a r  a r b i ­
t r a r y  scale where 1 represented very v a r ia b le  or  rough and 5 very uni­
form roots.
The thickness of the cor tex ,  which according to Hayward (46) is 
tha t  t issue ly in g  between the periderm and the outer  cambium and some­
times re ferred  to  as the p e r i c y c l i c  zone, was determined to the nearest  
1/16 o f  an inch.
Carotene was determined by a m odif ica t ion  o f  the method of
PLATE 2 The Scale Used fo r  Smoothness of Root Surface.  
Ratings were, by Columns, Le f t  to Right: 1,
2,  3 i ^ and 5 Respectively
Thompson'and Kon as described by Goodwin (36 ) .  A one gram sample of  
t issue was blended 5 minutes in acetone, t ra ns fe r red  to hexane and 
placed on a sucrose column. The column was washed w i th  100 ml. of a 
2 per cent acetone in hexane so lu t io n .  The e lu ted  pigment was c o l l e c t ­
ed and l i g h t  absorption determined by reading w ith  the Spectronic 20 at  
450 m i l l im ic ro n s .  The pigment concentration was then determined by 
locat ing  the absorpt ion point on a standard curve p lo t te d  from samples 
of known concentrations.
Measurements of  Baked Roots
One root from each plant  of  each progeny was baked 90 minutes a t  
375°  F . ,  cooled f o r  45 minutes a t  room temperature and evaluated.  
Whenever possib le roots of  a r e l a t i v e l y  uniform s ize  (1 3 /4  to 2 1/2  
inches in diameter and 4 to 7 inches in length) were baked.
Firmness was measured using the ASCO firmness meter with a non­
l in e a r  prestress weight of 500 grams and a no n - l in e a r  tes t  weight of  
400 grams in pos i t ion  number two. A t e s t  time of 10 seconds was used 
and the d ia l  reading at  the end of the te s t  period was converted to  a 
scale of  1 to  5 w ith  1 representing the f i rm est  and 5 the s o f tes t  roots.
F iber  was determined a f t e r  the method of Newsom (77) with m o d i f i ­
ca t ions .  A 25 gram long i tud ina l  section o f  the baked root was boi led  
fo r  20 minutes in 60 ml.  of a 10 per cent NaOH so lu t ion  and poured on 
a 3 1/4 inch diameter ,  30 mesh screen of  monel w ire  c lo th  w ith  open­
ings approximately 590 microns wide and washed in tap water to remove 
a l l  traces of f le s h .  The f ib e r s  were placed on f i l t e r  paper, d r ied  24 
hours a t  100° C . f weighed and the per cent f i b e r  c a lc u la te d .  Size of  
the ind iv idual  f ib e r s  was rated as i l l u s t r a t e d  in Plate  3.
PLATE 3: The Fiber  Diameter Scale as I l l u s t r a t e d
is Represented by Values: Top Row: (L e f t
to Right) 1 = Very Coarse, 2 = Coarse; 
Bottom Row: 3 = Medium, k  = F ine,  and
5 = Very Fine (1.5 Times Actual Size)
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Color i n te n s i ty  and u n i fo r m i ty ,  moistness, sweetness and f la v o r  
were eva lua ted  by a panel o f  three and ra ted  on a sca le of  1 to  10 
w ith  10 represent ing the id e a l .  A f i n a l  ra t in g  f o r  each f a c t o r  was 
obtained by averaging the scores o f  the three p a n e l is ts .  The baking 
index f o r  a seedl ing  was obtained by an average o f  the scores fo r  
each f a c t o r  considered. Progeny means were c a lcu la ted .
RESULTS AND DISCUSSION
The breeding parents and the expression of  t h e i r  characters are 
shown in Tables 1 and 2.  The characters evaluated in the raw roots 
were shape (L:W r a t i o ) ,  smoothness, cortex thickness,  carotene content,  
per cent dry matter,  sk in  co lor ,  and in the baked roots co lor ,  moist ­
ness, f l a v o r ,  sweetness, f irmness, f i b e r ,  and baking index. As shown 
in Table 1, smoothness o f  the roots var ied l i t t l e  among the parents due 
to s e lec t io n  pressures f o r  th is  character  exerted through the years. 
Root shape o f  the parents var ied considerably  as shown by L:W ratios  
of  1.6 to  3-**. The idea l  root shape as expressed by the L:W r a t io  has 
been considered by sweet potato breeders to be approximately 2.0  which 
means th a t  the roots are  twice the length of  the greates t  diameter.
The sweet potato parents v a r ie d  in thickness of the c o r t ic a l  
tissues o f  the roots; f o r  example, the c o r t i c a l  t issues o f  the f leshy  
roots of L3-93 were found to be 1/16 of an inch th ick ,  whereas, several  
of the o th e r  breeding parents were 3/16 of an inch th ic k .  In general,  
roots with a th ick  c o r te x  have been found to be unsa t is fac tory  from a 
h o r t i c u l t u r a l  standpoint .
The carotene content  of the sweet potato parents, as expressed in 
mil l igrams per 100 grams o f  f resh root t is s u e ,  var ied from a low of 0 .7  
(Whitestar )  to a high o f  19-** ( L8— 3) • The dry matter content of L l -8 0 ,  
the highest parent,  was approximately 50 per cent g rea te r  than L1 — 171> 
the lowest.
The s k in  color o f  the roots o f  the d i f f e r e n t  parents varied from a
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TABLE 1: A Descr iption of  the Characters of the Raw Roots
of  14 Sweet Potato Breeding Parents
Parent
Shape












L3-77 1.99 4 .9 2.0 18. 1 28.34 Copper
Kandee 1.89 4 .1 3.0 6.2 28.19 Tan
Whi te s ta r 2.44 3.2 2.0 0.7 28.30 Cream
L3-80 2.00 4 .4 3.0 9.6 29.84 Rose
L3-93 3.50 4 .0 1.0 15.2 25.24 Copper to Rose
L3-77t 3.25 4 .8 2.0 17.0 22.89 Rose to Copper
LI 31 3.43 3.3 3.0 8.6 29.34 Tan
L8-3 2.38 4 .9 2.0 19.4 26.56 Rose to Copper
LI -171 3.00 3 .9 2.0 14.9
f
20.73 Rose
OKS 1 2.67 4 .8 2.0 11.6 26.21 Copper
L9-39 1.60 4.5 3.0 12.1 23.86 Copper to Rose
L I -80 3.20 3 .9 3.0 15.2 30.51 Copper
NCI 71 3.00 4 .8 3.0 10.8 23.09 Copper
L21 2.33 4.3 2.0 2.9 32.22 Tan
]_/ Numerical scale from 1 to 5* 1 = Very rough, 5 = Very smooth.
TABLE 2: A Descript ion of the Characters of the Baked Roots
of 14 Sweet Potato Breeding Parents
Parent
............ . ”  " CUL'OR
1 ntens i ty  \J Uni formi ty_l_/
Moi s t -  
nessj_/ F 1 avorJ_/
Sweet­
ness^/
F i rm- 
ness2/
TIBER' " 
S i z e V  Per Cent
Baki ng 
1 ndexj /
L3-77 7 .9 7.5 7-0 7.3 7.0 4 .4 2.5 0.631 7.3
Kandee 2.5 3.0 4.5 5.0 5.5 3.0 3.2 0.301 4 .5
Whi te s ta r 1.0 8.5 2.5 4 .0 3.5 1.0 2 .4 0.741
00•
L3-80 4 .0 5.5 6 .4 6.5 6 .7 3.0 4 .9 0.663 6 .2
L3-93 7.0 5 .6 7 .4 7.6 6 .4 3.7 4.1 0.503 6 .9
L3-77t 7-5 8.0 7.1 7 .4 7.5 4 .6 4 .0 0.483 7-7
LI 31 5.0 4.1 5.5 2.1 3 .4 1.6 2 .2 0.746 4 .0
L8-3 8.1 8.2 7.5 8 .0 7.5 4 .6 2 .8 0.775 7.8
LI-171 6 .4 7.3 7.1 5 .7 6 .4 3.5 3.1 0.715 6 .6
0K5I 5.5 7.1 8 .4 6 .5 7.0 4 .5 3.0 0.489 7.0
L9-39 6.1 4 .6 8.5 6.5 6.5 4 .5 2.7 0.959 6 .6
L I -80 5 .8 7.5 8.3 6.6 8 .0 4 .6 4 .2 0.628 7.5
NC171 3-6 5.5 5.1 5 .5 4 .6 2.5 2.1 1.106 4 .8
L21 1.0 7 .6 4 .5 4 .5 6 .4 1.5 3 .9 0.741 4 .9
\ J  Numerical scale from 1 to  10; I = Least d es irab le ,  10 = Most des irab le .
2J  Numerical scale from 1 to 5: 1 = Very f i rm ,  5 *  Very so f t ,
j } /  Numerical scale from 1 to 5: 1 = Very coarse, 5 = Very f in e .
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cream to a rose co lo r .  D i f f i c u l t y  was encountered in some cases, in 
d is t ingu ish ing  between the copper and rose classes.  Some parental l ines  
were c l a s s i f i e d  as copper to rose or rose to copper skin color  depending 
on which co lor  tended to be predominant.
Data of  the baked roots o f  the parenta l  l in e s ,  as shown in Table 2, 
varied considerably  in some of the characters co n tr ib u t in g  to the baking 
index. D i f ferences in carotene and f i b e r  content were large among the 
breeding parents. NC171 contained more than 4 times as much f i b e r  as 
Kandee.
The baking index, which is the average expression o f  a l l  the charac­
ters of  the baked roots, v a r i e d  much less than the other characters.
This was accounted fo r  by the f a c t  th a t  a parent may be r e l a t i v e l y  poor 
in a c e r ta in  character  f o r  baking because i t  was selected fo r  the super i ­
or expression of  another character  and th a t  tended to  narrow the v a r i a ­
t ion  among the parenta l l in e s .
A summary o f  the production o f  storage roots by each seedl ing in 
each progeny and the per cent th a t  ro t ted  in storage is presented in 
Table 3.  The parenta l  l ines were crossed in 21 d i f f e r e n t  combinations 
and the number of seedlings obta ined,  the number and per cent th a t  de­
veloped storage roots,  and the per cent of  seedlings with  roots that  
ro t ted  in storage are shown f o r  each of 21 progenies. The per cent of  
seedlings tha t  produced storage roots var ied  from 21.5  f o r  the Kandee 
se l fed  progeny to 87-5 f o r  the L8-3 x L I — 80 progeny. The Kandee se l fed  
and the 0K51 x L131 progenies were leas t  productive w ith  an average of  
3 . k  roots per seedl ing whi le  the L3-80 x L3-77 progeny produced an 
average of  11.3 roots per seedling.  The per cent of seedlings in the 
various progenies in which a l l  o f  the roots ro t ted  in storage var ied
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TABLE 3: The E f fe c t  of Parentage on the A b i l i t y  o f
Seedlings in Each Progeny to Produce Roots 







1 i ngs 
















ted i n 
Storaqe
L3-80  x L3-77 18 10 55.5 11.3 0
L3-77 (X) 38 20 52.6 4.2 30.0
L3-77 x NCI71 79 21 26.6 3.5 14.3
L3-80 (X) 44 16 36.it 4 .4 43.8
L3-77t x NCI71 35 19 54.3 4.2 21.0
Kandee (K) (X) 135 29 21.5 3 .4 17.2
L3-77t  x L131 73 2b 32 .9 4 .6 25.0
L3-77 x L I -80 80 38 47 .5 4 .8 15.8
L3-77 x K 53 b\ 7 7 -b 4.2 26.8
L3-77 x L3-80 172 138 80.2 4.5 23.9
L3-80 x K 60 27 66.7 10.0 25.0
K x L3-80 16 10 62.5 8.5 30.0
K x L3-77 18 12 66.7 10.0 25.0
L3-93 x LI3 I 93 58 6 2 . b 4 .7 18.9
L3-93 x L I -80 120 90 75.0 5.0 15.6
L8-3 x L I -80 40 35 87.5 5-5 2.9
LI -171 X  LI 31 21 10 4 7 .6 4 .4 20.0
L131 X  L3-77 46 33 71.7 5.2 21.2
0K51 x L I 31 Mb 5b 22.9 3.4 27.7
L9-39 x NCI71 21 1 33.3 4 .6 28.6
W .S .*  x L21 45 27 60 .0 4 .8 18.5
*  W,S. = W hitestar
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from ze ro  to 4 3 . 8 .
The performance of the 14 parental l ines  as male or female parents  
is presented in Tab le  4. The parent L8- 3 (Ju l ian )  had the best p e r fo r ­
mance as a female from the standpoint  o f  the per cent of  the seedlings  
in the progeny t h a t  produced storage roots and roots tha t  stored w e l l ,  
whereas 0K51, L9-39 and Kandee were poorest as female parents. When 
used as the male parent,  L3-80 produced the greatest  per cent of  seed- 
l ings  w i th  enlarged storage roots and NC171 (Nugget) had the leas t .
Only four o f  the fourteen parents, L3- 77, L3-80, L131 and Kandee, 
were used as both male and female .  Kandee, L3-77 and L3“ 80 were crossed 
in a l l  possible combinations w i t h  one another.  Kandee, L3-80, and L 131 
produced a somewhat smaller average number of  roots per p lant  as a male 
parent  than as a female paren t ,  however, the reverse was true fo r  1-3-77. 
L3-80 and Kandee progenies produced a g re a te r  per cent of  the plants  
w ith  enlarged storage roots when they were used as male parents. The 
opposi t e  was t rue  fo r  L131, but  L3-77 performed equa l ly  wel l  as a male 
or fem ale  parent.  The possib le presence of  cytoplasmic fac tors  was 
suggested by these data but they were not s u f f i c i e n t  to support the 
cytoplasmic theory.
I nheri  tance of Shape
The frequency d i s t r i b u t io n  of the sweet potato seedling of  each 
progeny into d i f f e r e n t  length-width  r a t i o  classes is given in Table 5 
and the  per cent o f  the seedlings in each class is shown in Table 6 .
The progeny means varied from 1.54 to 3 .0 3 .  In most progenies more than 
60 per  cent of the seedlings were in classes 3, 4 and 5» possessing a 
L:W r a t i o  of 1.5 to 3.0.  However, the progeny of  L3-77 *  L l -8 0  had only














Seedli  ngs 







Seed 1i ngs 
with Roots 
that  Rotted
Females: L3“ 77 5 422 258 61.1 4 .4 22.9
L3-80 3 122 53 43.4 6.1 16.7
Kandee 3 169 51 30.2 5 .9 21.5
LI 31 1 46 33 71.7 5.2 21.2
L3-93 2 213 148 69.5 4 .9 16.9
L3-77t 2 108 b3 39.8 4 .4 23.3
L8-3 1 4o 35 87.5 5.5 2.9
LI -171 1 21 10 47.6 4 .4 20.0
0K51 1 124 54 22.9 3 .4 27.7
L9-39 1 21 7 33-3 4 .6 28.6
Whitestar 1
21
45 27 60.0 4 .8 18.5
Males: L3-77 4 120 75 62.5 6.5 21.3
L3-80 3 232 164 70.6 4 .7 26.2
Kandee 3 248 97 39-1 4 .2 18.5
LI 31 4 311 146 46 .9 4 .2 23.2
L I -80 3 240 163 67-9 5.1 12.9
NCI 71 3 135 47 34.8 3 .9 19.1




TABLE 5: Frequency D i s t r i b u t i o n  o f  Number Sweet Pota to  Seedl ings o f  Each
Progeny i n t o  D i f f e r e n t  Length rWid th  R a t io  Classes
Class No. 1 2 3 4 5 6 7 8 9 10
O• LA• 0 LTV 0• tn« 0 in 0 0*
L:W Ratio 1 1





Lf\ 0 in• 0 in 1-0 Progeny Standard
Parentage CM oa ro -3- - 3 ’ >0 Mean Error
L3-80 x L3-77 2 4 1 2 1 3.03 0.43
L3-77 (X) 1 7 b 2 2 3 1 3.00 0.42
L3-77 x NC171 1 9 14 10 3 2 1 1.87 0.21,
L3-80 (X) 4 3 i t 2 3 2.76 0.37
L3-77t x L131 3 9 5 5 1 1 2.15 0.33
Kandee (X) 10 9 9 1 1.78 0.23
L3-77 x L I -80 5 4 4 7 11 3 1 3 2.67 0.32
L3-77 x K 2 6 16 10 5 1 1 1.89 0.19
L3-77 x L3-80 I 6 39 36 25 12 8 1 6 b 2.4it 0.16
L3-80 x K 1 4 5 9 7 1 2.5*+ 0.31
K x L3-77 1 1 3 1 2.16 0.32
Continued
TABLE 5: Cont inued
Class No. 1 2 3 4 5 6 7 8 9 10
o LTV O LA o LA o LA o o























CA CA >o Mean E r ro r
K x L3-80 1 5 1 1 1 1 2.04 0.74
L3-93 x L131 9 22 13 9 4 1 2.01 0.16
L3-93 x L I -80 1 8 20 29 20 8 2 1 1 2.29 0.15
L8-3 x L I -80 4 12 10 6 2 1 2.11 0.22
Ll-171 x L I 31 4 6 2.01 0 .16
L I 31 X L3-77 1 12 8 5 2 4 1 2.36 0 .28
0K51 x L I 31 1 7 17 8 10 5 4 1 2.15 0.22
W.S. x L21 2 12 7 6 1.54 0 .19
L9-39 x NCI71 1 3 1 2 1.60 0.62
TABLE 6: Percentage o f  Sweet Po ta to  Seedl ings o f  Each Progeny
In D i f f e r e n t  Length rWidth  R a t io  Classes
Class 1 2  3 4 5
o LTV O  U"\ OI  » » «
—  CM c \l r o
—  i l i I
I  O  L n  O  IA
Parentage _• J  ^  ^
6 7 8 9 10
LA O LA o
• • • • a.
OA -d- LA =>
1 1 i 1 i
O LA o LA o
OA CA -d’ LA
L3-80 x L3-77 20.0 40.0 10.0 20.0 10.0
L3-77 (X) 5.0 35.0 20.0 10.0 10.0 15.0 5.0
L3-77 x NCI71 2.5 22.5 35.0 25.0 7.5 5.0 2.5
L3-80 (X) 25.0 18.8 25.0 12.5 18.8
L3-77t  x L131 12.5 37.5 20.8 20.8 4 .2 4 .2
Kandee (X) 34.5 31.0 31.0 3.4
L3-77 x L I -80 13.2 10.5 10.5 18.4 28.9 7.9 2 .9 7-9
L3-77 x K 4 .9 14.6 39.0 24.4 12.2 2 .4 2.4
L3-77 x L3-80 0.7 4 .3 28.3 26.1 18.1 8 .7 5 .8 0.7 4.3 2 .9
L3-80 x K 3.7 14.8 18.5 33.3 25.9 3.7
K x L3-77 58.3 8.3 25.0 8.3
K x L3-80 10.0 50.0 10.0 10.0 10.0 10.0
Cont i nued
VjJ
TABLE 6: Cont inued
Class 1 2 3 4 5 6 7 8 9 10
LA O LA 0 in 0 n 0






















L3-93 x L131 15.5 37.9 22.4 15.5 6 .9 1.7
L3-93 x Ll-80 1.1 8 .9 22.2 32.2 2 2 . 2 8.9 2.2 1.1 1 .1
L8-3 x L I -80 11. 34.3 2 8 . 6 17.1 •5 .7 2.9
Ll-171 x L131 40.0 6 0 . 0
L131 x L3-77 3.0 36.4 24.2 1 5 .2 6 ,1 12.1 3.0
0K51 x L131 1.9 13.2 32.1 15.1 18.9 9 .4 7.5 1.9
W.S. x L21 7 .4 iA.if 25.9 22.2
L9-39 x: NC171 14.3 42.9 14.3 2 8 . 6
39 .4  per cent of the seedlings in these classes, the progeny of  L9-39  
x NC171 had 4 2 .9  per cent and W hitestar  (W.S.) x L21 had 48.1 per cent.
The wide v a r ia t io n  in shape occurring in a s ingle  progeny is i l l u s t r a t ­
ed in Plate 4.  The progeny mean was intermediate between the 2 parents 
in only 2 progenies, L I 31 (3*43) x L3-77 (1-99)  = 2 .36 and L3-77 (1 .99)  
x NC171 (3 -00)  = 2 .67 .  In one progeny, L9-39 (1 .60 )  x NC171 ( 3 .0 0 ) ,  the 
progeny mean was the same as the female parent and in the progeny of
L3-77 (1 .99)  x Kandee (1 .89)  the mean was the same as the male parent.
A l l  progenies in which L3-80 was e i t h e r  the male or female parent had a 
progeny mean grea te r  than L3-80. On the other  hand, a l l  crosses in 
which L l -8 0  or L131 were involved as e i t h e r  male or female parent ,  the 
progeny mean was always less than tha t  parent.  In the remaining progen­
ies ,  no d e f i n i t e  pa t te rn  occurred. Some had a L:W r a t i o  g rea te r  than
the highest parent w h i le  others had a L:W r a t i o  smal ler  than the small ­
es t  parent,  which ind icates  t ransgressive segregation. Two sets of  
genes, one fo r  length and one fo r  w idth,  funct ion ing  independently,  pro­
bably contro ls  the shape of the roots.
The c o r r e l a t io n  c o e f f i c i e n t  between the number of roots per seed­
l in g  and the shape index or L:W r a t i o  is presented in Table 35. A l ­
though r was s i g n i f i c a n t  the p r a c t i c a l  value of th is  s ign i f icanc e  is ex­
tremely smal l .  Using the formula r^ x 100 = v a r i a t io n  due to h e r i t a b i -  
l i t y ,  less than one per cent o f  the v a r i a t io n  was due to h e r i t a b i 1i t y . 
Thus, the s e lec t io n  of  high y ie ld in g  p lants  should not influence the 
shape and a t  the same time se lec t ion  based on shape of  the roots would 
not i n te r f e r e  with  the se lec t ion  of  high y ie ld in g  clones. This in d i ­
cates no l inkage between y ie ld in g  a b i l i t y  of a seedling and shape of  
the f leshy roots.
PLATE k :  Va r ia t io ns  in Shape Observed in the Fj Progeny
of  the Cross L3-77 x L3-80. Lower Row Repre­
sents Desirable Length:Width Rat io
k]
tnher itance of  Smoothness
The frequency d i s t r i b u t io n  of  the seedlings in each progeny into  
d i f f e r e n t  classes based on the smoothness o f  the surface of the roots 
is shown in Table 7 and the percentage of  seedlings in each class is 
given in Table 8.  The data were skewed somewhat toward the smooth 
side of. the scale which is i l l u s t r a t e d  in Plate  2. Veining and crack­
ing were the reasons f o r  placing the seedlings in the lower smoothness 
ra t ings (classes 1 and 2 ) ;  these defects however, were not d i f f e r e n t i ­
a ted .  This d i s t i n c t i o n  would have been desirabJe because the veining  
and cracking of  the roots as observed in these progenies were probably  
not r e la te d .  The r e l a t i v e l y  severe cracking i l l u s t r a t e d  in Plate  5 is 
apparent ly  g e n e t ic a l l y  c o n t r o l le d .  Audus (10) discussed fac to rs  a f f e c t ­
ing growth in p lants  and there are  no data to prove sweet potatoes  
would respond d i f f e r e n t l y .  The d is t o r t io n s  i l l u s t r a t e d  in P la te  5 are 
s i m i l a r  in many respects to the responses o f  other  plants to  growth 
substances. Patterson and Speights (80) attempted to  r e la te  the in­
cidence o f  cracking to f e r t i l i z e r s ,  p a r t i c u l a r l y  nitrogenous ones, and 
crop r o t a t io n .  They obtained h igh ly  s i g n i f i c a n t  increases in cracked 
roots where sweet potatoes were grown in the same so i l  in successive 
years.  Observations made of  the data in t h is  study ind icate  cracking  
is a g e n e t ic a l l y  co n tro l le d  charac te r ,  although some environmental con­
d i t io n s  may promote i ts  expression.
In a l l  o f  the observations o f  th is  study ve in ing  was apparently  
accompanied by an excessive accumulation o f  f ib r o - v a s c u la r  t issue  in 
the veins which is apparent ly  g e n e t i c a l l y  c o n t ro l le d  and such roots 
were observed to be q u i te  f ib ro u s .  The data were not recorded in such 
a way that  c o r re la t io n s  between f i b e r  and veining could be determined.
TABLE 7: Frequency D is t r ib u t io n  of Number of  Sweet Potato Seedlings
of  Each Progeny in to  D i f fe r e n t  Classes Based on Smoothness 
of the Root Surface
Class 1 2  3 4 5
Very S l i g h t l y  Very Progeny Standard
Parentage Rough Rough Rough Smooth Smooth Mean Error
L3-80 x L3-77 4 1 5 4.1 0.31
L3-77 (X) 1 2 4 10 3 3.6 0.23
L3-77 x NC171 3 5 11 2 3 .4 0 .19
L3-80 (X) 2 5 5 4 3.7 0.25
L3-77t  x NC171 2 7 7 3 3.6 0.21
Kandee (X) 3 9 9 8 KjJ 00 0 .18
L3-77t x L I 31 5 8 8 3 3.4 0 .19
L3-77 x L I -80 1 9 23 5 3.8 0.11
L3-77 x K 2 5 17 13 4 3.3 0.15
L3-77 x L3-80 2 18 m 57 16 3.5 0 .0 8
L3-80 x K 1 3, 8 12 3 3.5 0.18
K x L3-77 2 3 6 1 3.5 0.26
Cont i nued
TABLE 7: Cont inued
Class 1 2 3 4 5
Very S I i  ght ly Very Progeny Standard
Parentaqe Rouqh Rouqh Rouqh Smooth Smooth Mean Error
K x 13-80 I I 3 4 1 3.3 0.82
L3-93 x L I 31 3 8 27 12 8 3.3 0.14
L3-93 x L I -80 3 6 23 36 22 3.8 0 . 1  1
L8-3 x L I -80 4 10 17 4 3-6 0 .14
LI - 1 71 X LI 31 I 1 5 1 2 3.2 0.39
LI 31 x L3-77 1 6 10 12 4 3 .4 0.18
0K5I x L I 31 4 8 20 12 8 3.2 0.16
W.S. x L21 I 8 8 8 2 3.1 0.20
L9-39 x NCI71 2 3 2 3.0 0.31
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TABLE 8: Percentage of Sweet Potato Seedlings of Each
Progeny in the D i f f e r e n t  Classes Based on 
Smoothness of  the Root Surface
Class No. 1 2 3 4 5
Very S l i g h t l y  Very
Parentaqe Rouah Rouah Rouah Smooth Smooth
L3-80 x L3-77 40.0 10.0 50.0
L3-77 (X) 5 .0 10.0 20.0 50.0 15.0
L3-77 x NCI71 14.3 23-8 52 .4 9.5
L3-80 (X) 12.5 31.3 31.3 25.0
L3-77t x NC171 10.5 36.8 36.8 15.8
Kandee (X) 10.3 31.0 31.0 27 .6
L3-77t x L131 20.1 33.3 33.3 12.5
L3-77 x L I -80 2 .6 23.7 60.5 13.2
L3-77 x K 4 . 9 12.2 41.5 31.7 9 .8
L3-77 x L3-80 1.5 13.0 32.1 41.6 11.7
L3-80 x K 3 .7 11.1 29.6 44 .4 11.1
K x L3-77 16.7 25.0 50.0 8.3
K x L3-80 10.0 10.0 30.0 40 .0 10.0
L3-93 x L I 31 5 .2 13-8 46 .6 20.7 13.8
L3-93 x L I -8 0 3-3 6 .7 25.6 40.0 24 .4
L8-3 x L I -80 11.4 28 .6 48 .6 11.4
L1-171 X L131 10.0 10.0 50.0 10.0 20.0
L I 31 x L3-77 3 .0 18.2 30.3 36.4 12.1
0K51 x L131 7 .7 15.4 38.5 23.1 15.4
W.S. x L21 3 .7 29 .6 29 .6 29.6 7 .4
L9-39 x NC171 28.6 4 2 .8 28.6
PLATE 5: Two Examples of  Severe Cracking o f  the Roots
Occurring Apparent ly Ear ly  in the Growing 
Season
he
The f a c t  that  the data were skewed toward the smooth side could e a s i ly  
be accounted fo r  by the f a c t  that  a l l  the parental l ines used have been 
selected f o r  smoothness. Consquently, no parent used in th is  study had 
rough r o o t s .
The c o r r e la t io n  c o e f f i c ie n t  between the number of  roots and smooth­
ness (Table 35) was s i g n i f i c a n t  but of  very low magnitude. As shown in 
Table 35, there was no c o r r e la t io n  between shape and smoothness.
Inher i tance of Cortex Thickness of  Sweet Potato Roots
The frequency d i s t r i b u t io n  of the seedlings of each progeny into  
d i f f e r e n t  classes based on the thickness of  the cortex is presented in 
Table 9 and the percentage o f  seedlings in each class is shown in Table 
10. The class mean of the progenies var ied from approximately 1.9 for  
the progeny of Kandee x L3-77 to approximately 3-^ f o r  the progeny of  
L9-39 x NCI71• In most progenies the mean was located between, or very 
near,  the mean of  the two parents. In two progenies (Whitestar  x L21 
and L9-39 x NC171) the c lass means were appreciably  la rge r  than the 
highest parent .  In each progeny there were roots w ith  a cortex th inner  
than the th innest  parent and in most progenies,  there were roots w ith  a 
cortex th ic ke r  than the th ic k e s t  parent.  This indicated most of the 
parents possessed genes t h a t  were heterozygous fo r  cortex thickness and 
tha t  segregation was t ransgres s iv e .
Three of the parents, Kandee, L3-77 and L3-80, were se l fed  and 
crossed in a l l  possible combinations w ith  each o ther .  When L3-77,  
cor tex  thickness = 2 (1 /8  inch) ,  was used as the male parent,  the pro­
geny mean was much nearer the mean j> f  L3-77 than tha t  of  the female pa­
ren t .  This was suggestive of  a strong paternal  influence but such an
TABLE 9: Frequency D is t r ib u t io n  of Sweet Potato Seedlings of Each
Progeny into D i f fe r e n t  Classes Based on Thickness of the 

















L3-80 x L3-77 1 7 2 2.1 0.18
L3-77 (X) 2 9 6 3 2.5 0.20
L3-77 x NC171 1 13 18 5 2 2 .8 0.1A
L3-80 (X) 11 3 1 2.5 0.16
Kandee (X) 1 11 15 2 2.6 0.13
L3-77t  x LI3I 3 11 8 1 1 2.6 0.19
L3-77 x L I -80 2 21 12 3 2 . A 0.12
L3-77 x K 15 17 8 1 2.9 0.13
L3-77 x L3-80 7 55 58 12 5 2 .6 0.07
L3-80 x K h 13 8 2 2.3 0.16
K x L3-77 3 7 2 1.9 0.19
K x L3-80 1 5 k 2.3 0.21
L3-93 x L131 1 28 22 6 2.6  
Cont i nued
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L3-93 x L I -80 2 **3 39 6 2.5 0.07
L8-3 x L l -80 4 23 7 1 2.1 0.11
Ll-171 x L131 1 5 3 1 2.4 0.26
L131 x L3-77 2 14 13 4 2.6 0.14
0K51 x L131 25 21 5 2 2.7 0.11
W.S. x L21 11 12 3 1 2.8 0.15
L9-39 x NCI71 4 3 3.4 0.20
*  Cortex = Tissues between periderm and p e r ic y c l ic  zone.
TABLE 10: Percentage of  Sweet Potato Seedlings of Each Progeny in













L3-80 x L3-77 10.0 70.0 20.0
L3-77 (X) 10.0 45.0 30.0 15.0
L3-77 x NC171 2.6 33.3 46.2 12.8 5.1
L3-80 (X) 73.3 20.0 6 .7
Kandee (X) 3.** 37.9 51.7 6 .9
L3-77t x L131 12.5 45.8 33-3 4 .2 4 .2
L3-77 x L I -80 5.3 55.3 31.6 7 .9
L3-77 x K 36.6 41.5 19.5 2.4
L3-77 x L3-80 5.1 40.1 42.3 8 .8 3.6
L3-80 x K 14.8 48.1 29.6 4 .9
K x L3-77 25-0 58.3 16.7
K x L3-80 10.0 50.0 40.0














L3-93 x L l -80 2.2 47.8 43.3 6.7
L8-3 x Ll-80 11.4 65.7 20.0 2.9
Ll-171 x L131 10.0 50.0 30.0 10.0
L131 x L3-77 6.1 42.4 39-4 12.1
0K51 x L131 47.2 39.6 9-4 3 .8
W.S. x L21 40.7 44.4 11.1 3-7
L9-39 x NC171 57.1 42.9
inf luence was not indicated f o r  the other  parents when they were used 
as the male.  L3-77 did not e x e r t  th is  influence on the cortex thickness  
when i t  was used as the female parent.  In general,  the data were skewed 
somewhat toward the th in ner  or more des i rab le  co r tex .  This is expla ined  
by s e le c t io n  pressures exerted  in the development of the parents. This 
indicates th a t  se lec t ion  fo r  a t h in  cor tex  is p r a c t i c a l .  The breeder  
should encounter l i t t l e  d i f f i c u l t y  in se le c t in g  f o r  a th in  cor tex .
The thickness o f  the cor tex  layer  o f  sweet potato roots is im­
portant  f o r  a t  leas t  two reasons. In handling the harvested roots a 
c e r t a in  amount of  damage from brusing occurs. Frequent ly ,  th is  damage 
is e x h ib i te d  by sloughing o f f  o f  the cor tex  and the deeper the cor tex  
the g rea te r  is the area of exposed t is s u e .  The depth of  the cortex  
l ayer  is o f  g rea tes t  importance to  the processing industry .  The pro­
cessor,  e s p e c ia l l y  canners, p re fe rs  a product of uniform co lo r .  F re ­
quent ly ,  the co lor  w i l l  vary q u i te  markedly in the c o r t i c a l  zone as 
shown in P la te  6.  When the cor tex  is deep (or th ic k )  and of  a d i f f e r e n t  
c o lo r ,  the processor must remove a l l  o f  the c o r t i c a l  t issues to  obta in  
a uniformly colored product thereby increasing the waste and a f f e c t i n g  
the economics of  the opera t ion .
The data presented ind ica te  tha t  cor tex  thickness is an in h er i ted  
cha ra c te r .  I t  behaved in a t y p i c a l l y  t ransgress ive  manner. The number 
of genes involved is probably few w ith  a simple a d d i t iv e  e f f e c t .
The c o r r e l a t io n  c o e f f i c i e n t  between the shape (L:W r a t i o )  and cor­
tex thickness is presented in Table 35. The negat ive va lue,  r = .138,  
was s i g n i f i c a n t  but o f  a low magnitude. In approximately 2 per cent of  
the popula t ion ,  cor tex  thickness and root shape were co r re la ted  due to  
h e r i t a b le  causes. Smoothness and cor tex  thickness were not c o r r e la te d .
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PLATE 6: V a r ia t io n  in the Thickness and Color o f  the Cortex
in Roots o f  the Progeny of the Cross L3-93 x L l -8 0
TABLE 11: Frequency D is t r ib u t io n  of Number of Sweet Potato Seedlings
of Each Progeny into D i f f e r e n t  Classes Based on Dry Matter  
Content
Parentaqe












L3-80 x L3-77 2 3 2 1 2 24.92 2.11
L3-77 (X) 5 15 21 32 29 16 9 28.52 2.02
L3-77 x NCI71 5 4 5 2 2 2 1 24.25 1.49
L3-80 (X) 2 4 3 3 4 29.91 2.93
Kandee (X) 1 2 10 13 24 31 16 31.28 0.83
L3-77t x L131 2 5 5 2 3 2 28.84 1.27
L3-77 x L l -80 2 10 29 38 24 20 12 28.48 0.84
L3-77 x K 4 6 13 9 4 5 25.84 0 .86
L3-77 x L3-80 4 14 33 24 28 17 16 29.07 0 .58
L3-80 x K 1 3 9 7 1 2 4 27-36 1.16
K x L3-77 1 • 1 4 3 1 2 26.88 1-7*1
K x L3-80 2 1 2 4 1 24.45 2. 10
Cont i nued
TABLE 11: Cont i nued
Pa rentaqe













L3-93 x L131 9 10 13 9 5 5 7 26.42 0.88
L3-93 x L l -80 5 14 22 21 9 10 9 27.69 0.65
L8-3  x L l-80 7 8 8 7 1 4 25.11 1.13
Ll-171 x L131 5 2 2 1 25.41 1.28
L131 x L3-77 3 6 6 8 4 4 3 27.09 1.26
0K51 x L131 3 6 8 12 9 8 7 27.72 1.88
W.S. x L21 1 2 2 4 9 5 4 29.85 1.24
L9-39 x NC171 1 3 1 2 23.44 2.06




TABLE 12: Percentage of Sweet Potato Seedlings of  Each Progeny
in D i f fe r e n t  Classes Based on Dry Matter  Content
Class 1 













L3-80 x L3-77 20.0 30.0 20.0 10.0 20.0
L3-77 (X) 3-9 11.8 16.5 25.2 22.8 12.6 7-1
L3-77 x NC171 23.8 19.0 23.8 9.5 9.5 9.5 4 .8
L3-80 (X) 12.5 25.0 18.8 18.8 25-0
Kandee (X) 1.0 2.1 10.3 13.4 24.7 32.0 16.5
L3-77t x L131 10.5 26.3 26.3 10.5 15.8 10.5
L3-77 x L l -80 1.5 7.4 21.3 27.9 17.6 14.7 8 .8
L3-77 x K 9 .8 14.6 31.7 21.9 9 .8 12.2
L3-77 x L3-80 2 .9 10.1 23.9 17.4 20.3 12.3 11.6
L3-80 x K 3.7 11.1 33-3 25.9 3.7 7.4 14.8
K x L3-77 CO * VaJ 8.3 33.3 25.0 8.3 16.7
K x L3-80 20.0 10.0 20.0 40.0 10.0





















L3-93 x Ll-80 5.6 15-6 24.4 23.3 10.0 11.1 10.0
L8-3 x Ll-80 20.0 22.9 22.9 20.0 2.9 11.4
LI -171 X LI 31 50.0 20.0 20.0 10.0
L I 31 X L3-77 9-1 18.2 18.2 24.2 12.1 12.1 9.1
0K51 x LI 3 1 5 .6 11.1 14.8 22.2 16.7 14.8 33.0
W.S. x L21 3.7 7-4 7 .4 14.8 33.3 18.5 14.8
L9-39 x NCI71 14.3 42 .9 14.3 28.6




Inher i tance of  Dry M atter
The data presented in Table 11 gives the frequency d i s t r i b u t io n  
of  the number of  seedlings of each progeny into  d i f f e r e n t  classes based 
on the dry mat ter  content.  The data in percentages are given in Table 
12. In each progeny there were seedlings w i th  a dry matter  content a-  
bove the highest  parent  and below the lowest parent.  These date in d i ­
cate tha t  t ransgress ive  segregat ion did occur as pointed out by Hernan­
dez (49) and Constant in (24) .  The data d i f f e r e d  somewhat from those of  
Hernandez in th a t  he found the progeny mean in most cases was approxi­
mately equal to the mean o f  the two parents. These resu l ts  more nearly  
agree w i th  those of  Constantin in that  the progeny means were lower than 
the mean of  the parents .  This was p a r t i c u l a r l y  t rue  when the parents  
were both r e l a t i v e l y  high in dry matter .  When one parent was high and 
the other low, the progeny mean more nearly  approached the mean o f  the 
p a ren ts .
The c o r r e la t io n  c o e f f i c ie n t s  e x h ib i te d  in Table 35 showed no s ig ­
n i f i c a n t  c o r r e l a t io n  between number of roots of each seedling and dry 
matter  content ,  smoothness and dry m at te r ,  and cor tex  thickness and dry 
m at te r .
Dry matter  content was a q u a n t i t a t i v e  character  c o n t ro l le d  by se­
vera l  genes segregating in a t ransgress ive  manner. The genes apparent ly  
lacked dominance and were a d d i t iv e  in e f f e c t .
Inheri  tance o f  Carotene
Frequency d i s t r i b u t i o n  o f  the number of  seedlings of each progeny 
in to  each carotene ( t o t a l  pigments) class is shown in Table 13 and the 
percentage of  the seedl ings in each class is shown in Table 14. Only 
two of  the parental l ines  were very low in carotene content and they
TABLE 13: Frequency D is t r ib u t io n  of  Number of Sweet Potato Seedlings



























L3-80 x L3-77 2 1 3 k 13.40 .574
L3-77 (X) 21 2k 7 10 l k 15 26 43 2k 12.54
0
0vjD
L3-77 x NC171 2 3 7 3 7 3 9 3 3 11.16 • 533
L3-80 (X) 7 1 2 2 2 1 1 6.21 .625
Kandee (X) 37 18 16 5 6 5 6 k 4.98 .021
L3-77t x L131 2 3 2 2 k 2 4 k 1 12.06 .568
L3-77 x L l -80 7 5 7 9 \k 1 1 16 29 38 15.71 .404
L3-77 x K 5 5 4 6 9 k 3 4 1 9.64 .396
L3-77 x L3-80 5 18 16 15 15 \k 23 22 9 10.89 .024
L3-80 x K 1 2 6 3 1 5 6 3 12.41 .562
K x L3-77 2 k 1 1 2 2 8.65 .896
K x L3-80 2 1 1 1 2 2 1 10.51 1.027
Cont i nued
TABLE 13: Continued
Class 1 2 3 4 5 6 7 8 9
mg/100 gm Progeny Standard
Parentaqe fresh wt. 0-1 1-3 3-6 6-9 9-12 12-15 15-18 18-21 21 + Mean Error
L3-93 x L131 3 5 9 9 7 1 1 10 3 12.76 .030
L3-93 x L l -80 1 9 7 11 10 8 13 17 lif 15.20 .029
L8-3 x L l -80 1 1 2 2 3 2 10 5 9 17.01 . i f l9
Ll-171 x L I 31 1 2 1 2 2 1 1 l i t . 92 .730
L131 x L3-77 2 5 1 if 1 2 3 6 9 12.22 .565
L3-77 x L131 3 1 2 3 if 2 12. lit .568
0K51 x L131 2 3 6 9 8 2 lif 6 2 1 1.60 1.090
W.S. x L21 9 7 5 if 1 1 3.18 1.060
L21 x W.S- 18 3 2 1 1 3 1 2.97 . 03if
L9-39 x NC171 1 2 2 2 10.80 .899
TABLE 14: Percentage of Sweet Potato Seedlings of Each Progeny in























L3-80 X  L3-77 20.0 10.0 30.0 40.0
L3-77 (X) 1 1 .4 13.0 3.8 5.4 7.6 8.2 14.1 23.4 13.0
L3-77 x NCI71 5.0 7.5 17.5 7.5 17.5 7.5 22.5 7.5 7.5
L3-80 (X) 43.8 6.3 12.5 12.5 12.5 6.3 6.3
Kandee (X) 37.8 18.4 16.3 5.1 6.1 5.1 6.1 4.1
L3-77t x L I 31 8.3 12.5 8.3 8.3 16.7 8.3 16.7 16.7 4 .2
L3-77 x Ll-80 5.1 3.7 5.1 6 .6 10.3 8.1 11.9 21.6 27.9
L3-77 x K 12.2 12.2 9.8 14.6 21.9 9.8 7.3!
9 .8 2 .4
L3-77 x L3-80 3 .6 13.0 11.6 10.9 10.9 10.1 16.7 15.9 6.5
L3-80 x K, 3 .7 7 .4 22.2 11.1 3.7 18.5 22.2 11.1
K x L3-77 16.7 33.3 8.3 8.3 16.7 16.7
K x L3-80 20.0 10.0 10.0 10.0 20.0 20.0 10.0
L3-93 x L ^ l 5.2 8.6 15.5 15.5 12.1 18.9 17-2 5 .2
Cont i nued
TABLE 14;
Class 1 2 3
mg/100 gm
Pa rentage______ fresh wt.______O^ J 1 - 3 ______ 3-6
13-93 x L l -80 1.1 10.0 7 .8
L8-3 x L l -80 2 .9 2.9 5.7
Li-171 x L I31 10.0
L I 31 X L3-77 6.1 15.2 3.0
L3-77 x LI 31 20.0
0K51 x L131 3 .8 5.8 11.5
W.S. x L21 33.3 25.9 18.5
L21 x W.S. 62.1 10.3 6 .9
L9-39 x NCI71 14.3
Cont i nued
4 5 6 7 8 9
6-9 9-12 12-15 15-18 18-21 21-Up
12.2 11.1 8 .9 14.4 18.9 15.6
5.7 8.6 5.7 28.6 14.3 25.7
20.0 10.0 20.0 20.0 10.0 10.0
12.1 3.0 6.1 9.1 18.2 27.3
6 .7 13.3 20.0 26.7 13.3




3.4 3 .4 10.3 3-4
28.6 28.6 28.6
PLATE 7: V a r ia t io n  in the In te rna l  Color of  the Roots
in the Progeny of  the Cross L3-93 x L l -8 0
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were used only in combination with each o ther .  Three of the progenies 
studied were derived by s e l f in g  each parent.  In each case the mean
carotene content of the progeny was appreciable lower than the parental  
mean. The mean carotene content of  the cross Whitestar  x L21 was higher  
than the mean of  the parents but s t i l l  very low. In many o f  the other  
crosses, the progeny mean f e l l  between the two parents -  usua l ly  c losely  
approaching the mean of the two parents.  This study, un l ike  the work 
of Hernandez (49) and Constantin (24) did not include crosses between 
parents in which one was high and the other low in carotene, but s imi­
l a r i t i e s  were ev ident .  Carotene content was a q u a n t i t a t iv e  character ,  
th a t  segregated in a transgressive manner. When the data were studied  
together they supported the conclusion of Hernandez (49) tha t  several  
genes, probably 6,  con tro l led  carotene content.  The absence o f  domi­
nance was suggested. The genes were a d d i t iv e  in e f f e c t  and the possib i ­
l i t y  o f  some e p i s t a t i c  gene e f fe c ts  were indicated.
The c o r r e la t io n  c o e f f ic ie n ts  presented in Table 35 show tha t  caro­
tene was not co r re la ted  w ith  the number of  roots per p lan t ,  smoothness 
of the roots,  or thickness of  the cor tex .  A highly s i g n i f i c a n t  negative  
c o r r e la t io n  ( r  = - . 569) was obtained between carotene content and dry 
m atter .  I f  se lect ions were based on high carotene content alone,  
approximately one t h i r d  of  the seedlings would be low in dry matter .  A 
highly  s i g n i f i c a n t  p o s i t iv e  c o r r e la t io n  was obtained between carotene 
and moistness ( r  = + .6 0 1 ) ,  between carotene and f irmness ( r  = + .5 1 4 ) ,  
and between carotene and f la v o r  ( r  -  + .2 1 7 ) .  In view of the negative  
c o r r e la t io n  between carotene and dry m at ter ,  a pos i t iv e  re la t io n s h ip  
would be expected between carotene and moistness, and th is  r e l a t i o n ­
ship is shown. The carotene and f l a v o r  c o r r e la t io n  suggests that
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f l a v o r  rat ings were influenced by color .
The c o r r e la t io n  between carotene and f irmness ( r  = + .514)  a c t u a l l y  
showed that  as carotene values increased, f irmness decreased because 
f irmness rat ings were scaled from 1 through 5 with 5 being least  f i rm .  
Several workers (12, 40, 92) have attempted to  re la te  f irmness to pec- 
t i c  substances and have suggested tha t  s p e c i f ic  enzyme systems are in ­
vo lved . ,  I f  a s p e c i f ic  enzyme system is responsible,  apparently  i t  is 
l inked w ith  carotene synthesis and is g e n e t ic a l ly  c on tro l le d .
Inher i  tance of Skin Color
The frequency d i s t r i b u t io n  o f  the sweet potato seedlings of  each 
progeny in to  d i f f e r e n t  skin co lor  classes is presented in Table 15 and 
the percentage o f  the seedlings in each class is shown in Table 16.
None o f  the parental  l ines had purple skin co lor  and only one was c lass­
ed as cream (Table 1) .  P late  8 shows the v a r ia t io n  in skin color o f  a 
t y p ic a l  progeny. The q u a n t i t a t i v e  nature of inher i tance fo r  skin co lor  
is shown by the data.  In general,  the darker the skin color  of the pa­
rents the grea te r  was the percentage of  seedlings with darker skin 
co lo r .  Transgressive segregation occurred, since in a l l  crosses there  
were seedlings with  l ig h t e r  and some with darker  skin co lor  than e i t h e r  
parent .  When the female parent had a darker skin than the male, the 
grea te r  par t  o f  the progeny had a dark skin co lo r .  I f  the female pa­
rent  had a l ig h t e r  skin color  than the male, the g reater  part  of  the 
progeny had a l ig h t  skin co lo r .  This suggests a strong influence of  
the female parent on the skin co lo r .
Hernandez (49) and Constantin (24) indicated skin color  was con­
t r o l l e d  by several genes that  were complementary. Hernandez fu r th e r  
suggested a basic gene f o r  color  (D) and the presence of  complementary
TABLE 15: Frequency D is t r ib u t io n  of Number of Sweet Potato Seedlings of
Each Progeny into D i f fe r e n t  Skin Color Classes
Parentage Cream Tan Copper Rose Purple
L3-77 (X) 9 61
Kandee (X) 16 19
L3-80 (X) 3 2
L3-77 x Kandee 6 14
L3-77 x L3-80 14 41
Kandee x L3-77 3 1
Kandee x L3-80 2 2
L3-80 x L3-77 1
L3-80 x Kandee 4 4
L3-77 x L131 15
L131 x L3-77 4 9
L3-77 x NC171 1 8
L3-77 x Ll-80 4 44

















Parentage Cream Tan Copper Rose Purple
L3-93 x L I -80 9 22 38 15 6
L8-3 x L I -80 3 10 8 8 6
0K51 x L I 31 5 14 26 4 4
LI -171 X LI 31 2 2 3 2 1
W.S. x L21 22 2 3
L2I x W.S. 22 4 1 1 i
L9-39 x NCI71 1 1 3 2
TABLE 16: Percentage o f  Sweet Po ta to  S eed lings  o f  Each
Progeny In D i f f e r e n t  Sk in  C o lo r  Classes
Parentage Cream Tan Copper Rose Purpli
L3-77 (X) 4 .9 33.2 34.2 13.6 14.1
Kandee (X) 16.3 19.4 38.8 13.3 12.2
L3-80 (X) 18.8 12.5 31.2 25.0 12.5
L3-77 x K 14.6 34.1 14.6 19.5 17.1
L3-77 x L3-80 10.1 29-7 38 .4 10.9 10.9
K x L3-77 25.0 8.3 33.3 33.3
K x L3-80 20.0 20.0 30.0 30.0
L3-80 x L3-77 10.0 40.0 20.0 30.0
L3-80 x K 14.8 14.8 40.7 14.8 14.8
L3-77 x L131 38.5 35.9 15.4 10.3
L I 31 x L3-77 12.1 27.3 39.4 21.2
L3-77 x NC17I 2.5 20.0 35.0 30.0 12.5
L3-77 x L I -80 2.9 32.4 36.0 13.9 14.7
Cont i nued
TABLE 16: Continued
Parentage Cream Tan Copper Rose Purple
L3-93 x L131 20.7 34.5 31.6 10.3 3 .4
L3-93 x L I -80 10.0 24.4 42.2 16.7 6 .7
L8-3 x L l -80 8 .6 28.6 22.9 22.9 17.1
0K51 x L131 9.3 25.9 48.1 7 .4 7.4
Ll-171 x L131 20.0 20.0 30.0 20.0 10.0
W.S. x L21 81.5 7.4 11.1
L21 x W.S. 75 .9 13.8 3 .4 3.4 3 .4
L9-39 x NC171 14.3 14.3 42.9 28.6
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PLATE 8: Skin Color V a r ia t io n  of  Roots of D i f f e r e n t  Seedlings
in the Progeny of  the Cross L3-77 x L3-80
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genes (C and R ) . Constantin stated tha t  purple appeared to be p a r t i a l l y  
dominant.
These data indicate several genes are involved and are a d d i t iv e  in 
e f f e c t ,  with an absence of  dominance, and the possib le  presence of an 
i n h ib i t o r  tha t  may be cytoplasmic.
Inher i tance of Characters Contr ibut ing  to  Bakinq Q ua l i tv
The seedlings of  each progeny were also rated f o r  ce r ta in  q u a l i t i e s  
of the baked f l e s h .  The important q u a l i t y  characters con tr ibu t ing  to 
the baking index were c o lo r ,  moistness, sweetness, f l a v o r ,  f irmness and 
f i b e r .  Color was div ided in to  two parts  -  in te n s i ty  and un i fo rm i ty .  
F ib e r ,  which was the only o b je c t iv e  measurement o f  the baked roots was 
div ided  as percentage f i b e r  and f i b e r  s i z e .  Percentage f i b e r  was de te r ­
mined by a n a ly t i c a l  procedures and f i b e r  size was a visual  c l a s s i f i c a ­
t io n  o f  the f ib e r s  based on diameter .
Inher i tance of Color In te n s i tv
Frequency d i s t r i b u t i o n  of  number o f  sweet potato  seedlings of  each 
progeny into co lo r  in te n s i ty  classes is shown in Table 17 and the per­
centage in each class is shown in Table 18. The1 c o lo r  in te n s i ty  of  the 
baked roots was c lose ly  co r re la te d  w i th  the carotene content o f  the raw 
roots as shown by the r value ( + . 9 ^ 0  in Table 35. The data are  very 
s i m i l a r  to that  shown f o r  carotene content in the raw roots of  the seed­
l ings in Table 13-
Inher i tance of Color Un Iform ity
D is t r ib u t io n  of  the seedlings of  each progeny in to  d i f f e r e n t  
classes based on the un i fo rm i ty  of  the co lor  in the baked roots is shown
TABLE 17: Frequency D is t r ib u t io n  of Number of Sweet Potato Seedlings
of  Each Progeny into  D i f fe r e n t  Classes Based on Color 
In tens i ty  of the Baked Roots





L3-80 x L3-77 2 1 2 1 1 3 5.0 0.90
L3-77 (X) 1 4 3 6 3 1 1 1 4.5 0.49
L3-77 x NCI71 2 1 2 8 6 1 I 4 .9 0.38
L3-80 (X) 5 1 5 1 1 3.2 0.56
L3-77t  x NC171 5 1 3 2 5 2 3.5 0.48
Kandee (X) 16 5 4 4 1.6 0.21
L3-77t x L131 5 1 3 2 4 5 4 4 .2 0.45
L3-77 x L I -80 2 5 4 8 10 10 21 14 5 .6 0.23
L3-77 x K 8 3 3 6 13 3 4 1 3 .9 0.32
L3-77 x L3-80 23 22 12 19 27 19 31 17 4 4 .7 0.18
L3-80 x K 1 3 3 4 1 1 7 4 3 5.6 0.48









K x L3-80 2 1 1 2 3 1 3.6 0.62
L3-93 x LI31 1 6 6 7 17 7 7 5 1 5-0 0.25





CO 1 1 2 2 6 3 11 8 1 6.2 0.32
LI -171 x LI 31 1 2 1 2 2 2 5.7 0.11
L131 x L3-77 4 2 3 2 6 1 6 , 6 3 5 .4 0.45
0K51 x L I 31 3 5 4 6 14 9 8 2 1 4 .9 0.27
W.S. x L21 13 7 1 3 2 1 2.1 0.33
L9-39 x NC171 1 1 2 2 I 4 .0 0 .62
*  Color was rated on a numerical scale f rom  I to 10 where 1 = White (or very l ig h t )  and 10 = Deep 
orange (or id e a l ) .
TABLE 18: Percentage of  Sweet Potato Seedlings of Each Progeny in
D i f fe r e n t  Classes Based on Color In te ns i ty  of  Baked Roots
Parentage Class* 1
L3-80 x L3-77 20.0
L3-77 (X) 5 .0
L3-77 x NC171 9.5
L3-80 (X) 38.5
L3-77t x NC171 27.8
Kandee (X) 55.2
L3-77t  x L131 20.8
L3-77 x L I -80 2.7
L3-77 x K 19.5
L3-77 x L3-80 13.2
L3-80 x K 3 .7
K x L3-77 41.7






5 .6 16.7 11.1
17.2 13.8 13.8
4 .2 12.5 8.3
6 .8 5 .4 10.8
7.3 7.3 14.6











13.5 13.5 28 .4
















Parentage Class* 1 2 3 4 5 6 7 8 9 10
L3-93 x L131 1.8 10.5 10.5 12.3 29.8 12.3 12.3 8.8 1.8
L3-93 x L I -80 7.8 5-6 10.0 11.1 21.1 10.0 15.6 32.2 6.7
L8-3 x L I -80 2 .9 2 .9 5.7 5 .7 17.1 8.6 31.4 22.9 2.9
Ll-171 x L131 10.0 20.0 10.0 20.0 20.0 20.0
L131 x L3-77 12.1 6.1 9.1 6.1 18.2 3.0 18.2 18.2 9.1
0K51 x L I31 5 .8 9 .6 7-8 11.5 26.9 17.3 15.4 3.8 1.9
W.S. x L21 48.1 25.9 3.7 11.1 7 .4 3.7
L9-39 x NCI71 14.3 14.3 28.6 28.6 14.3
*  Color was rated on a numerical scale from 1 to 10 where 1 = White (or very l ig h t )  and 10 = Deep 
orange (or id e a l ) .
TABLE 19: Frequency D i s t r i b u t i o n  o f  Number o f  Sweet Po ta to  S eed lings  in
Each Progeny in to  D i f f e r e n t  Classes Based on U n i fo rm i ty  o f
C o lo r o f  the  Baked Roots





L3-80 x L3-77 1 2 2 4 1 6 .9 0.62
L3-77 (X) 2 3 2 8 5 6 .6 0.29
L3-77 x NC171 1 3 8 3 6 6.5 0.26
L3-80 (X) 2 4 2 4 1 6.7 0.43
L3-77t  x NC171 6 6 3 1 2 6.3 0.31
Kandee (X) 2 2 3 4 6 5 7 6.8 0.35
L3-77t  x L131 4 2 6 5 5 2 6.5 0.32
L3-77 x L l -80 1 4 2 7 9 14 1 6.7 0 .24
L3-77 x K 1 3 5 9 10 10 3 6 .9 0.23
L3-77 x L3-80 1 4 11 21 26 42 30 2 6.3 0.12
L3-80 x K 3 5 3 2 13 1 6.7 0.30
K x L3-77 1 1 2 2 3 1 2 6.3 0.59









L3-93 x L I 31 2 2 2 9 8 19 13 2 e .b 0.21
L3-93 x L I -80 3 2 13 18 2b 21 9 6 .7 0 .15
L8-3 x L I -80 2 6 9 12 6 6.3 0 .19
L1 — 171 x L131 I 2 1 3 3 6.5 0.A5
L131 X L3-77 1 b 5 16 6 1 6.8 0 .19
0K51 x L I 31 2 2 15 9 lit 9 1 6.2 0 .19
W.S. x L21 6 5 5 8 3 6 .9 0 .26
L9-39 x NCI71 1 1 2 3 7.0 0.it4
*  Color uniformity  was rated on a numerical scale from 1 to 10 where 10 = Excel lent  un i formity  of 
color  and 1 -  Extremely poor uniformity  of colors
TABLE 20: Percentage o f  Sweet Po ta to  Seed lings in  Each Progeny in
D i f f e r e n t  Classes Based on U n i fo rm i ty  o f  C o lo r  o f  the
Baked Roots
Parentage Class* 1 2 3 4 5 6 7 8 9
L3-80 x L3-77 10.0 20.0 20.0 40.0 10.0
L3-77 (X) * 10.0 15.0 10.0 40.0 25.0
L3-77 x NCI71 4 .8 14.3 38.1 14.3 28.6
L3-80 (X) 15-4 30.8 15.4 30.8 7-7
L3-77t x NCI71 33.3 33.3 16.7 5 .6 11.1
Kandee (X) 6 .9 6 .9 10.3 13.8 20.7 17.2 24.1
L3-77t x L131 16.7 8.3 25-0 20.8 20.8 8.3
L3-77 x L I -80 2.6 10.5 5.3 18.4 23.7 36.8 2.6
L3-77 x K 2 .4 7.3 12.9 21.9 24.4 24.4 7.3
L3-77 x L3-80 0 .7 2 .9 8 .0 15.3 19.0 30.7 21.9 1.5
L3-80 x K 11.1 18.5 11. 1 7.4 48.1 3.7
K x L3-77 8.3 8.3 16.7 16.7 25.0 00 • 16.7
K x L3-80 10.0 10.0 10.0 30.0 20.0 20.0
Continued "J
TABLE 20: Continued
Parentage Class* 1 2 3 4 5 6 7 8 9 10
L3-93 x L I 31 3.5 3.5 3.5 15.8 14.0 33.3 22.8 3.5
L3-93 x L I -80 3.3 2.2 14.4 20.0 26.7 23-3 10.0
L8-3 x L1—80 5.7 17.1 25.7 34.3 17.1
L1 -171 x L I 31 10.0 20.0 10.0 30.0 30.0
L I 31 x L3-77 3.0 12.1 15.2 48.5 18.2 3 .0
0K51 x L I31 3 .8 3.8 28.8 17.3 26.9 17.3 1.9
W.S. x L21 22.2 18.5 18.5 29.6 11.1
L9-39 x NCI71 14.3 14.3 28.6 42.9
Color un i formity  was rated on a numerical scale from 1 to 10 where 10 = Excel lent  un i formity  of  
color  and 1 = Extremely poor un i formity  of  co lor .
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in Table 19 and the percentage o f  seedlings in each class is presented 
' in  Table 20. All  o f  the parental mater ia l  had been subjected to se lec­
t ion  pressures in the past thus extremes in un i formity  were not re­
presented. As shown by the progeny means in Table 19, d i f ferences be­
tween any two progenies were not present .  Within  ind iv idual  progenies 
d is t r ib u t io n  was very uniform over a rather  narrow range. The data 
were skewed toward the r ig h t ,  or  toward greater  un i fo rm i ty ,  but appear­
ed to f i t  a normal d i s t r i b u t io n  curve. This indicates that  uni formity  
o f  color is con tro l le d  by several genes tha t  are a d d i t iv e  in e f f e c t  and 
segregate t ra n s g re s s iv e ly .
Inher i tance o f  Moi stness
Frequency d i s t r i b u t io n  o f  the number o f  sweet potato seedlings o f  
each progeny into d i f f e r e n t  moistness classes is presented in Table 21 
and the percentage o f  each population in each class is given in Table  
22. The progeny means ranged from 4 .6  to 7-1 and any given mean usual ly  
f e l l  between that  o f  each of  the two parents. When the high parent was 
used as the male, the progeny mean c losely  approached i t .  However, i f  
the high parent was used as the female, the mean o f  the progeny f e l l  at  
a mid-point between the two parents .  In each progeny there were i n d i v i ­
duals well  above and others well  below the mean of  e i th e r  parent.  This 
indicates tha t  moistness is a q u a n t i t a t iv e  character  con tro l led  by se­
vera l genes segregating transgress5v e l y . Dominance was not ev ident,  
and the e f f e c t  of  the genes appeared to be a d d i t iv e .
As shown by the r values in Table 35, moistness was rather  c losely  
re la te d  to several fa c to rs .  Carotene and moistness (r  = + .6 0 1 ) ,  moist­
ness and f la v o r  ( r  = + .401)  and moistness and firmness (r  = +.692) were
TABLE 21; Frequency D i s t r i b u t i o n  o f  Number o f  Sweet Po ta to  Seed lings
o f  Each Progeny in to  D i f f e r e n t  C lasses Based on M oistness
o f  the Baked Roots





L3-80 x L3-77 2 2 5 1 7.1 1.97
L3-77 (X) 1 3 1 2 2 5 3 3 6.2 0.49
L3-77 x NCI71 3 3 5 2 4 2 2 5.6 0.47
L3-80 (X) 2 2 2 3 3 1 4 .8 0 .56
L3-77t x NCI 71 1 5 4 2 4 1 1 5.0 0.50
Kandee (X) 1 2 3 5 6 8 2 2 5 .9 0.32
L3-77t  x L131 1 3 3 2 4 6 5 6 .8 0.40
L3-77 x L I -80 2 1 1 1 16 18 24 8 3 6 .6 0 .18
L3-77 x K 2 1 2 7 5 13 6 5 6 .4 0.28
L3-77 x L3-80 4 14 10 19 21 30 44 29 3 5 .8 0.15
L3-80 x K 3 1 2 2 3 6 9 1 6.2 0.41
K x L3-77 2 3 3 1 3 6 .8 0.51
K x L3-80 2 2 1 2 2 1 6.3 0.56
Cont i nued
TABLE 21: Continued





L3-93 x L131 1 1 5 3 3 9 1 4 16 5 6.5 0.26
L3-93 x L1-80 2 4 2 4 15 11 28 17 7 6.3 0.20
L8-3 x L I -80 1 4 3 b 3 9 9 2 6.2 0.33
L1 -171 x L131 1 1 7 1 6.5 0.33
L131 x L3-77 1 1 3 1 2 6 6 10 3 6 .4 0.37
0K51 x L I31 1 2 2 2 2 5 10 16 12 7.0 0.28
W.S. x L21 1 2 4 5 7 3 5 4 .6 0.33
L9-39 x NCI71 1 1 1 3 1 7.1 0.63
*  Moistness was rated on a numerical scale from 1 to 10 where 1 = Very dry and 10 = Very moist.
TABLE 22: Percentage o f  Sweet Po ta to  Seed lings o f  Each Progeny In
D i f f e r e n t  Classes Based on M oistness o f  the Baked Roots
Parentage Class* I 2 3 4 5 6 7 8 9
L3-80 x L3-77
' I
20.0 20.0 50.0 10.0
L3-77 (X) 5.0 15.0 5 .0 10.0 10.0 25.0 15.0 15.0
L3-77 x NCI71 14.3 14.3 23.8 9.5 19.0 9-5 9.5
L3-80 (X) 15.4 15.4 15.4 23.1 23.1 7.7
L3-77t x NCI7 1 5.6 27.8 22.2 11.1 22.2 5.6 5.6
Kandee (X) 3 .4 6 .9 10.3 17.2 20.7 27.6 6 .9 6 .9
L3-77t x L131 4 .2 12.5 12.5 8.3 16.7 25.0 20.8
L3-77 x L I -80 2.7 1.4 1.4 1.4 21.6 24.3 32.4 10.8 4.1
L3-77 x K 4 .9 2 .4 4 .9 17.1 12.2 31.7 14.6 12.2
L3-77 x L3-80 2.3 8 .0 5.7 10.9 12.1 17.2 25.3 16.7 1.7
L3-80 x K 11.1 3.7 7 .4 7.4 11.1 22.2 33.3 3.7
K x L3-77 16.7 25.0 25.0 00 • 25.0
K x L3-80 20.0 20.0 10.0 20.0 20.0 10.0
Continued
5TABLE 22: Continued
Parentage Class* 1 2 3 4 5 6 7 8 9 10
L3-93 >< LI 31 1.8 1.8 8 .8 5.3 5.3 15.8 15.8 24.6 28.1 8 .8
L3-93 >< L I -80 2.2 A.A 2.2 4 .4 16.7 12.2 31.1 18.9 7.8
L8-3 x L I -80 2 .9 11.4 8.6 11.4 8.6 25.7 25-7 5-7
LI -171 x L I31 10.0 10.0 70.0 10.0
LI 31 X L3-77 3.0 3.0 9.1 3.0 6.1 18.2 18.2 30.3 9.1
0K5I x L131 1.9 3 .8 3 .8 3.8 3 .8 9 .6 19.2 30.8 23.1
W.S. x L21 3.7 7.4 14.8 18.5 25.9 11.1 18.5
L9-39 >< NCI71 14.2 14.2 14.2 42.9 14.2
*  Moistness was rated on a numerical scale from 1 to 10 where 1 = Very dry and 10 = Very moist.
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p o s i t iv e ly  co r re la te d ,  while  dry mat ter  and moistness (r = - . 5 7 2 )  were 
negat ive ly  co r re la ted .  In r e a l i t y ,  the moistness and f irmness r e l a t i o n ­
ship was negat ive .  As the f irmness score increased from 1 to 5 the pro­
duct became less f i r m ,  thus i f  a baked root ra ted  high in moistness, i t  
also rated high in f irmness,  i n d ic a t iv e  of a s o f t  root .  The negative  
associat ion  between dry matter and moistness ( r  = - .57 2 )  was as one 
would expect; for example, the lower the dry m a t te r ,  the higher  the 
moistness and the higher the moistness score, the sof te r  was the baked 
root .  The moistness and f la v o r  associat ion  (r  = +.401)  ind icated  the 
panel associated good f la v o r  with moistness which has been described as 
being a ty p ic a l  reac t ion  of  taste  panels in the southern United States
(40, 43,  44,  112).
Inheri  tance o f  Flavor _
The data showing the d is t r i b u t io n  of  the number of  sweet potato 
seedlings o f  each progeny into d i f f e r e n t  f l a v o r  classes are presented 
in Table 23 and the percentage o f  seedlings in each class is given in 
Table 24. The f la v o r  d i f fe rences  among the parents were q u i te  large 
(Table 2 ) .  The progeny means in Tab le 23 var ied  considerably .  In a l l  
crosses the progeny mean var ied from a point approaching the mean of  the 
parents to well  below th a t  of the low parent.  Very few ind iv idua ls  in 
any given progeny possessed a f l a v o r  superior to  that  of the be t te r  pa­
rent but many had a f l a v o r  i n f e r i o r  to that  o f  the poorer paren t .
Transgressive segregation occurred in a l l  crosses. The sub jec t ive  
nature o f  f l a v o r  and the personal preferences o f  indiv idual  panel is ts  
makes accurate c l a s s i f i c a t i o n  of  f l a v o r  d i f f i c u l t  but the data obtained  
ind ica te  th a t  des irab le  f lav o r  is a recessive t r a i t .  Co-variance
TABLE 23: Frequency D is t r i b u t i o n  o f  Number o f  Sweet P o ta to  Seed lings o f
Each Progeny in to  Classes Based on F la v o r  o f  the Baked Roots





L3-80 x L3-77 1 2 Zi 1 2 6.1 0.47
L3-77 (X) 1 3 8 7 1 5.2 0.21
L3-77 x NC171 2 3 4 b 7 1 4 .7 0.32
L3-80 (X) 2 b 5 2 4.5 0.36
L3-77t  x NCI71 ' 2 7 2 3 3 1 5.1 0.36
Kandee (X) 2 6 8 10 3 5.2 0.21
L3-77t x L I31 2 2 2 5 1 7 5 4 .7 0.40
L3-77 x L l -80  1 2 6 34 22 9 5 .4 0.13
L3-77 x K 1 4 8 8 14 6 5.2 0.21
L3-77 x L3-80  2 9 25 28 b l 40 24 4 5.0 0.12
L3-80 x K 1 7 7 6 4 2 5 .4 0.27
K x L3-77 2 4 6 5.3 0.22
K x L3-80 1 2 5 1 1 4 .9 0.35
Continued
TABLE 23: Continued





L3-93 x L131 6 10 18 13 10 5.2 0.16
L3-93 x L I -80 3 9 U  . 22 28 13 b 5-3 0.15
L8-3 x L I -80 2 b 8 13 6 2 5-7 0.21
L I - 171 x L131 1 1 2 b 1 1 6 .6 0.13
L I 31 x L3-77 1 2 b 8 11 5 2 5.5 0 .24
0K51 x L I 3 T 1 1 2 12 13 16 b 3 5 .2 0.20
W.S. x L21 2 6 7 9 3 4 .2 0.22
L9-39 x NCI71 I 2 2 1 1 4 .9 0.50
*  Flavor was rated on a numerical scale from 1 to 10 where 1 = Very poor f la v o r  and 10 = Excel lent  
f l a v o r .
TABLE 24: Percentage of  Sweet Potato Seed 1ings of Each Progeny in
D i f fe r e n t  Classes Based on Flavor  of  the Baked Roots
Parentage Class* I 2 3 4 5 6 7 8
L3-80 x L3-77 10.0 ■. 20.0 40 .0 10.0 ■ 20.0
L3-77 (X) 5.0 15.0 40.0 35.0 5.0
L3-77 x NC171 9.5 14.3 19.0 19.0 33.3 4 .8
L3-80 (X) 15.4 30.8 38.5 15.4
L3-77t x NC171 11.1 38.9 11.1 16.7 16.7 5 .6
Kandee (X) 6 .9 20 .7 ' 27.6 34.5 10.3
L3-77t x L131 8.3 8.3 00 • 20.8 4 .2 29.2 20.8
L3-77 x L ! -80 1 .k 2.7 8.1 45 .9 29.7 12.2
L3-77 x K 2.4 9 .8 19.5 19.5 34.1 14.6
L3-77 x L3-80 1.1 5.2 14.4 16.1 24.1 22.9 13.8 2.3
L3-80 x K 3-7 25.9 25.9 22.2 14.8 7.4
K x L3-77 16.7 33.3 50.0
K x L3-80 10.0 20.0 50.0 10.0 10.0
L3-93 x L131 10.5 17.5 31.6 22.8 17.5
Continued
TABLE 24: Continued
Parentage Class* 1 2 3 4 5 6 7 8
L3-93 x L I -80 3.3 10.0 12.2 24.4 31.1 14.4 4 .5
L8-3 x L I -80 5.7 11.4 22.9 37.1 17.1 5.7
LI-171 x L131 10.0 10.0 20.0 40.0 10.0
L131 x L3-77 3.0 6.1 12. 1 24.2 33.3 15.2 6.1
0K51 x L I 31 1.9 1.9 3.8 23.1 25.0 30.8 7.7 5.8
W.S. x L21 7 .4 22.2 25.9 33-3 11.1
L9-39 x NCI71 14.3 28.6 28.6 14.3 14.3
*  Flavor was rated on a numerical scale from 1 to 10 where 1 = Very poor f la v o r  and 10 = Excel lent  
f l a v o r .
TABLE 25: Frequency D i s t r i b u t i o n  o f  Number o f  Sweet Po ta to  Seed lings
o f  Each Progeny in to  D i f f e r e n t  C lasses Based on Sweetness
o f  the Baked Roots





L3-80 x L3-77 1 2 2 4 l 5 .9 0.62
L3-77 (X) 2 4 6 6 2 5.1 0.26
L3-77 x NCI71 4 5 1 6 5 4 .6 0.33
L3-80 (X) 3 5 4 1 4 .2 0 .26
L3-77t x NCI71 1 3 7 3 2 3 1 k ‘ 1 0.36
Kandee (X) 1 5 9 9 > 5 5.4 0.20
L3-77t x L I 31 2 2 2 5 3 6 4 4 .6 0 .38
L3-77 x L I -80 2 1 9 30 22 10 5.2 0.14
L3-77 x K 4 2 9 8 15 3 5 .2 0.22
L3-77 x L3-80 1 14 22 35 42 34 18 7 M . 0.12
L3-80 x K 2 1 7 7 4 6 5.0 0.28









K x L3-80 l 1 4 2 2 5.3 0.40
L3-93 x L131 1 9 7 19 14 5 2 5.0 0 .18
L3-93 x L I -80 4 5 16 19 27 14 5 5.4 0.15
L8-3 x L I -80 4 2 11 9 7 2 5.5 0.23
Ll-171 x L131 2 4 1 2 l 6 .4 0.52
L131 x L3-77 • 1 4 3 9 8 7 1 5.3 0 .26
0K51 x L I31 1 1 2 12 15 15 6 6.1 0.18
W.S. x L21 2 6 8 9 2 4 .6 0.21
L9-39 x NCI71 I 2 1 2 • 1 5 .0 0.53
*  Sweetness was rated on a numerical scale from 1 to 10 where 1 = B i t t e r  and 10 = Very sweet.
TABLE 26: Percentage o f  Sweet Po ta to  S eed l ings  o f  Each Progeny in
D i f f e r e n t  Classes Based on Sweetness o f  the Baked Roots
Parentage Class* 1 2 3 4 5 6 7 8
L3-80 x L3-77 10.0 20.0 20.0 40.0 10.0
L3-77 (X) 10.0 20.0 30.0 30.0 10.0
L3-77 x NC171 19.0 23.8 4 .8 28.6 23.8
L3-80 (X) 23.1 38.5 30.8 7.7
L3-77t x NCL71 5.6 16.7 38.9 16.7 11.1 16.7 5.6
Kandee (X) 3 .4 17.2 31.0 31.0 17.2
L3-77t x L I 31 8.3 8.3 8.3 20.8 12.5 25.0 16.7
L3-77 x L I -80 2 .7 1.4 12.2 40 .5 29.7 13.5
<
L3-77 x K 9 .8 4 .9 21.9 19.6 36.6 7.3
L3-77 x L3-80 0 .6 8 .0 12.6 20,1 24.1 19.5 10.3 4 .0
L3-80 x K 7 .4 3.7 25 .9 25.9 14.8 22.2
K x L3-77 8.3 33.3 41.7 8.3 8.3
K x L3-80 10.0 10.0 40.0 20.0 20.0
Cont i nued
TABLE 26: Continued
Parentage Class* 1 2 3 4 5 6 7 8 9 10
L3-93 x LI 31 1.8 15.8 12.3 33.3 24.6 8 .8 3.5
L3-93 x L I -80 4 .4 5.6 17.8 21.1 30.0 15.6 5 .6
L8-3 x L I -80 11 .4 5-7 31.4 25-7 20.0 5.7
LI-171 x L131 20.0 40.0 10.0 20.0
L I 31 x L3-77 3.0 12.1 9.1 27.3 24.2 21.2 3.0
0K51 x LI 31 1.9
I
1.9 3 .8 23.1 28 .8 28.8 11.5
W.S. x L21 7 .4 22.2 29.6 33.3 7.4
L9-39 x NC171 14.3 28.6 14.3 28.6 14.3
*  Sweetness was rated on a numerical scale from 1 to 10 where I « B i t t e r  and 10 = Very sweet.
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analyses indicated th a t  carotene and f la v o r  (r  = + . 217) and moistness 
and f l a v o r  (r  = + .4 0 1 )  were p o s i t iv e ly  associated w h i le  dry mat ter  and 
f l a v o r  ( r  = - .1 2 2 )  appeared to be negat ive ly  associated (Table 35 ) .
Inher i tance o f  Sweetness
Data showing the frequency d is t r i b u t io n  of  the seedlings o f  each 
progeny fo r  sweetness o f  the baked roots in to  d i f f e r e n t  classes are  
shown in Table 25 and the percentage o f  seedlings in each class is given  
in Tab le 26. Kandee, L3-77 and L3-80 were crossed in a l l  possib le com­
binat ions  with one another.  In add it ion  the cross o f  L3-77 *  L131 and 
i t s '  reciprocal  were made. In each of these crosses, when a parent  
high in sweetness was used as the male the progeny mean score fo r  sweet­
ness was higher than when the parent low in sweetness was used as the 
male. In each progeny the mean score fo r  sweetness was e i t h e r  interme­
d ia t e  compared to the parents or  in f e r i o r  to the poorer parent .  Trans-  
gress ive  segregation occurred as shown by the presence, in each progeny, 
of  seedlings rated higher and seedlings rated  lower than e i th e r  parent.  
Sweetness and f l a v o r  had a close re la t io n s h ip  as shown in Table 35 by 
the c o r r e la t io n  c o e f f i c i e n t  (r  = + .8 1 9 ) .  Moistness and sweetness were 
also p o s i t iv e ly  c o r re la te d  ( r  = + . 676) .  This re la t io n s h ip ,  when consi­
dered with e a r l i e r  research (40, 44,  57, 58,  112) suggests the in h e r i ­
tance o f  cer ta in  enzyme systems. Sweetness, l i k e  f l a v o r ,  is apparently  
a recessive character .
Inher i  tance o f  F i rmness
The frequency d i s t r i b u t io n  o f  the sweet potato seedlings o f  each 
progeny into d i f f e r e n t  classes based on the f irmness o f  the baked roots 
is presented in Table 27. The percentage o f  seedlings in each class is
TABLE 27: Frequency D i s t r i b u t i o n  o f  Number o f  Sweet Po ta to  Seed lings o f





Fi rm Fi rm Medium Soft
5






L3-80 x L3-77 
L3-77 (X)
L3-77 x NC171 
L3-80 (X) 
L3-77t  x NC171 
Kandee (X) 
L3-77t x L131 
L3-77 x L l -80  
L3-77 x K 
L3-77 x L3-80 






































































0 . 19 
0.18  






















K x L3-80 1 4 2 3 3 .6 0.40
L3-93 x L I 31 5 10 11 16 15 3-5 0.17
L3-93 x L I -80 10 15 22 31 12 3.2 0 .13
L8-3 x L I -80 3 3 12 10 7 3.4 0.20
LI -171 x L131 1 1 2 3 3 3.6 0.43
L131 X L3-77 5 3 10 7 8 3.3 0 .24
0K51 x L I 31 4 6 20 13 9 3.2 0.16
W.S. x L21 8 8 8 3 2.2 0.19
L9-39 x NCI71 2 3 1 1 3.1 0.40
*  Firmness class values were obtained using the ASCO firmness meter.
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TABLE 28: Percentage of  Sweet Potato Seedlings of Each
Progeny in the D i f f e r e n t  Classes Based on 













L3-30 x L3-77 30.0 20 .0 50.0
L3-77 (X) 20.0 20.0 25.0 15.0 20.0
L3-77 x NCI71 33.3 33.3 14.3 19.0
L3-80 (X) 46 .2 23.1 15.4 7 .7 7-7
L3-77t  x NC171 16.7 38.9 16.7 27 .8
Kandee (X) 3 .4 51.7 37-9 6 .9
L3-77t  x L131 4 .2 16.7 16.7 20.8 41 .7
L3-77 x L I -80 21.1 18.4 23.7 36.8
L3-77 x K 4 . 9 26.8 29.3 21.9 17.1
L3-77 x L3-80 9 .5 27.0 27.0 23 .4 13-1
L3-80 x K 3.7 18.5 25.9 29 .6 22.2
K x L3-77 8.3 33.3 25.0 33-3
K x L3-80 10.0 40 .0 20.0 30.0
L3-93 x L I 31 8 .8 17.5 19.3 28.1 26.3
L3-93 x L I -80 *11.1 16.7 24 .4 34 .4 13.3
L8-3 x L i -80 8 .6 8 .6 34.3 28.6 20.0
L1 - 171 x L131 10.0 10.0 20.0 30.0 30.0
L I 31 X  L3-77 15.2 9.1 30.1 21.2 24.2
0K51 X  L i 31 7.7 11.5 38.5 25.0 17-3
W.S. x L21 29 .6 29.6 29.6 11.1
L9-39 x NC171 28 .6 42 .9 14.3 14.3
*  Firmness class values were obtained using the ASCO firmness meter.
given in Table 28. The progeny means var ied  widely but in most in ­
stances they f e l l  between tha t  of  the two parents . In most progenies,  
a supr is ing ly  large number o f  ind iv idua ls  were in classes k  and 5,  
which indicated ra ther  so f t  roots.  In several cases th is  number was 
well  above 50 per cent o f  the progeny. This skewing of  the data is 
explained by se lec t ion  pressure exerted throughout the breeding pro­
gram to obta in  roots that  were s o f t  when baked. Whitestar  a*>d L2T 
were not developed fo r  baking purposes and both parents were f i rm  
when baked. When these two parents were crossed, the progeny (W.S. 
x L21) mean was 2 .2  or f i rm .  Approximately 60 per cent of the progeny 
was c l a s s i f i e d  as e i th e r  f i rm  or very f i r m .  Kandee, L3-80 and NC171 
were c l a s s i f i e d  as medium in f irmness.  The progeny of  the cross Kandee 
x L3-80 and i t s 1 reciprocal  did not appear to d i f f e r  from the progenies  
o f  so f t  or very Soft parents; however, both parents, when s e l fe d ,  pro­
duced progenies with roots th a t  were f i r m  when baked. In most pro­
genies there were seedlings w ith  roots th a t  were so f te r  and seedlings  
with roots th a t  were f i rm er  than e i th e r  parent when baked.
The c o r r e la t io n  c o e f f ic ie n ts  are presented in Table 35- There was 
no r e la t io n  between shape and f irmness ( r  = + .0 2 3 ) .  Firmness and cor­
tex thickness had an r value o f  - . 1 3 6 ,  s i g n i f i c a n t  a t  the 1 per cent  
level  but i t  was o f  a low magnitude. Carotene and f irmness,  dry matter  
and f irmness, and moistness and f irmness were a l l  f a i r l y  c losely  
c o r re la te d .  Carotene and f irmness ( r  = +.51^) and moistness and f i r m ­
ness ( r  = + .692)  were p o s i t iv e ly  associated,  which indicates that  as 
carotene or moistness increases the roots become less f i rm .  Dry matter  
and firmness ( r  = - .5 ^ 1 )  were negat ive ly  associated or  as dry matter  
increased the roots became more f i rm .  Although f irmness and f i b e r
TABLE 29: Frequency D i s t r i b u t i o n  o f  Number o f  Sweet Po ta to  S eed lings  o f
Each Progeny in to  D i f f e r e n t  C lasses Based on Percentage F ib e r
i n the Baked Roots
Class 1
Per Cent ^






































L3-80 x L3-77 1 2 2 5 0.746 .542
L3-77 (X) 2 2 1 6 1 2 3 2 1 1.907 .627
L3-77 x NCI71 1 1 A 2 5j 2 6 1.216 .390
L3-80 (X) 2 2 1 2 1 1 2 1 1 1.710 .884
L3-771 x NCI71 2 2 1 1 2 8 2 1.086 .526
Kandee (X) 5 2 1 4 3 3 4 5 2 1.503 .907
L3-77t x L131 4 2 1 1 2 2 A 5 3 1.503 .907
L3-77 x L I -80 3 2 5 2 6 17 19 11 6 2 1.204 .111
L3-77 x K 1 1 1 3 7 4 5 5 12 2 1.097 .173
L3-77 x L3-80 20 8 12 11 33 25 20 22 20 A 1.402
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K x L3-77 2 2 3 it ] 0.760 . 110
K x L3-80 1 1 3 it 1 l . W t .791
L3-93 x L13I 8 2 5 4 10 6 6 10 5 1 1.409 .111
L3-93 x L I -80 6 1 2 2 7 16 6 19 25 6 1.050 .117
L8-3 x L I -80 1 1 4 5 5 6 it 9 1.049 .102
LI-171 x LI31 2 1 I 1 2 3 1.601 .141
L131 x L3-77 7 2 2 3 3 3 2 5 5 1 1.516 .173
0K51 x L131 9 4 3 11 7 2 7 it it 1.861 .195
L9-39 x NCI71 1 3 1 1 1 1.249 .863
W.S. x L21 1 4 3 it 5 1 8 1 1.013 .119
vovo
TABLE 30: Percentage of  Sweet Potato Seedlings of  Each Progeny in






















































L3-80 x L3-77 JO.O 2 0 . 0 2 0 . 0 5 0 . 0
L3-77 (X) 1 0 . 0 1 0 . 0 5 - 0 3 0 . 0 5 . 0 1 0 . 0 1 5 . 0 1 0 . 0 5 . 0
L3-77 x NC171 4 .8 4 .8 1 9 . 0 9 - 5 2 3 . 8 9 . 5 2 8 . 6
L3-80 (X) 12.5 12.5 6.3 12.5 6.3 6.3 12.5 6.3 6 . 3
L3-77t x NCI71 10.5 10.5 5.3 5.3 10.5 4 2 . 1 10-5
Kandee (X) 1 7 . 2 6.9 3-4 1 3 . 8 10.3 10.3 13.8 1 7 . 2 6 . 9
L3-77t x L131 16.7 8.3 4 .2 4 .2 8 .3 8.3 16.7 2 0 . 8 12.5
L3-77 x L I -80 4.1 2.7 6 . 8 2 .7 8 .  l 22.9 25.7 14.9 8 . 1 2.7
L3-77 x K 2 .4 2 .4 2 .4 7.3 17.1 9 .8 1 2 . 2 1 2 . 2 29-3 4 .9
L3-77 x L3-80 1 1 . 4 4 .6 6 .9 6.3 18.9 14.3 11.4 1 2 . 6 1 1 . 4 2.3
L3-80 x K 3.7 1 1 . 1 3.7 3.7 1 1 . 1 14.8 18.5 25.9 7-4
Conti nued
TABLE 30: Continued
Class 1 2 3 4 5 6 7 8 9 10
-cr oo LT\ C M o 00 vD rA
Per Cent C L C M c M — * — _ o O O












K x L3-77 16.7 16.7 25-0 33.0 8.3
K x L3-80 10.0 10,0 30.0 40.0 10.0
L3^93 x L I 31 13.8 3.4 8.6 6 .9 17.2 10.3 10.3 17.2 8.6 1.7
L3-93 x L I -80 6 .7 1.1 2.2 2 .2 7 .8 17.8 6.7 21.1 27.8 6 .7
L8-3 x L I -80 2 .9 2.9 11.4 14.3 ’ 4 .3 17.1 11.4 25.7
L I -171 x L131 20.0 10.0 10.0 10.0 20.0 30.0
LT31 x L3-77 21.2 6.1 6.1 9.1 9.1 9.1 6. l 15.2 15-2 3.0
0K51 x LI 31 16,7 7 .4 5-6 20.4 13.0 3.7 13.0 7 .4 7.4
L9-39 x NCI71 14.3 42 .9 14.3 14.3 14.3
Whi te s ta r  x L21 3.7 14.8 11.1 14.8 18.5 3.7 29.6 3-7
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content had a s i g n i f i c a n t  r value, + .099 .  i t  is too low to be o f  a 
p r a c t ic a l  value.
Firmness, l i k e  carotene, dry matter  and moistness, appeared to 
be a q u a n t i t a t i v e  character  con tro l led  by several genes, segregating  
t r a n s g r e s s iv e ly . The high r values in the association of  some charac­
ters  could ind ica te  some l inkage.
Inher i tance o f  F i ber
The frequency d i s t r i b u t io n  of  the sweet potato seedlings o f  each 
progeny into d i f f e r e n t  classes based on the percentage f i b e r  in the 
baked roots is presented in Table 29 and the percentage o f  seedlings  
in each class is given in Table 30. In every progeny the mean f ib e r  
content was higher than the parent with the grea tes t  f ib e r  content;  
however, there were some seedlings w i th  less f i b e r  than the parent  
with the lowest f i b e r  content.  The parenta l  l ines  ranged in f i b e r  con­
tent  from a low o f  0.301 per cent to a high of  1.106 per cent (Table 
2 ) .  Several progenies contained ind iv idua ls  w ith  less than 0 .20  per 
cent f i b e r  and one ind iv idual  in the progeny o f  L3-77 se l fed  contained  
more than 13 per cent f i b e r .  Three parents ,  Kandee, L3-77 and L3-80 
were se l fed  and crossed in a l l  possib le combinations with one another.  
In the se l fed  progenies the mean f i b e r  content was from 3 to k  times 
tha t  o f  the parents .  In the cross o f  Kandee x L3-77 and i ts *  rec ip ro ­
c a l ,  the female appeared to exert  a stronger influence on the f ib e r  
content o f  the progeny. The male parent  appeared to have the greater  
in f luence in the cross Kandee x L3-80 and i t s '  rec iprocal  and in the 
cross L3-77 *  L3-80 and i t s 1 rec ip ro ca l .
F iber  content appeared to be a q u a n t i t a t iv e  character  con tro l led
PLATE 9: F ib e r  Content in 25 Grams of Baked Root Tissue in
Each o f  Two Seedlings o f  L3-1 7  x Kandee Progeny. 
Seedl ing with Lowest F iber  Content ( l e f t )  and 
Seedl ing with  Highest F iber  Content ( r i g h t )
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by several genes, geometric in e f f e c t ,  segregat ing t ra n s g r e s s iv e ly .
A l l  o f  the parents used in th is  study were apparently very heterozy­
gous f o r  f i b e r .  No maximum l i m i t  has been establ ished fo r  an accepta­
ble f i b e r  content in sweet potatoes.  Schmit t ,  e t  a^ (91) proposed a 
l i m i t  o f  0 .5  per cent f o r  asparagus. Several of  the parents in t h is  
study were commercial sweet potato  v a r i e t i e s  and they var ied in f i b e r  
content.  Kandee was the lowest w ith  0.301 per cent f i b e r  and NC171 
(Nugget) was the h ighest  with 1.106 per cent f i b e r .  L 3 -77 (Centennial )  
contained 0.631 per cent f i b e r ,  L8-3 (Ju l ian )  contained 0.775 per cent 
f i b e r  and Whitestar  contained 0.741 per cent f ib e r .  I f  a maximum f ib e r  
content was es tab l ished  between 0 .50  and 0 .75  the p la n t  breeder would 
have no major problem in s e lec t in g  seedlings with low f i b e r  content as 
shown by the number o f  seedlings in classes 8 ,  9 and 10 (Tables 29 and 
30 ) .  P la te  9 shows the to ta l  amount of f i b e r  from a 25 gram sample of  
baked root t issue removed from the lowest and highest ind iv iduals  of  
the progeny L3-77 x Kandee. P ia te  10 is s im i la r  to P la te  9 except  
the seedlings are from the progeny of 0K51 x L131 -
The frequency d i s t r i b u t io n  o f  the sweet potato seedlings o f  each 
progeny in to  d i f f e r e n t  f i b e r  s ize  classes is given in Table 31 and 
the percentage o f  seedlings in each class is given in Table 32. The 
f ib e r s  were c l a s s i f i e d  fo r  s ize  based on the approximate diameter of  
the ind iv idual  f ib e rs  as i l l u s t r a t e d  in P la te  The length o f  the  
ind iv idual  f ib e r s  was not considered in t h is  study.
In most progenies the mean f i b e r  s ize  was between that  of the two 
parents and was usually  nearer th a t  of the female pa ren t .  In each pro­
geny there were seedl ings with f ib e r s  la rge r  and smal le r  in s ize than 
those o f  the parents .  In most progenies the number la rge r  than th a t  of
PLATE 10: F iber  Content in 25 Grams o f  Baked Root Tissue in
Each of  Two Seedlings of  0K51 x L131 Progeny. 
Seedling w ith  Lowest F iber  Content ( l e f t )  and 
Seedling w i th  Highest F iber  Content ( r i g h t )
TABLE 31: Frequency D i s t r i b u t i o n  o f  Number o f  Sweet P o ta to  Seed lings


















L3-80 x L3-77 1 2 4 2 1 3.0 0 .37
L3-77 (X) 3 2 5 8 2 3.2 0.28
L3-77 x NCI71 3 6 6 3 3 2 .9 0.28
L3-80 (X) 4 3 3 3 2.4 0.33
L3-77t x NCI71 1 5 6 5 1 2 .8 0.24
Kandee (X) 7 7 9 5 1 2.5 0.21
L3-77t x L I 31 4 6 7 5 2 2 .8 0.25
L3-77 x L I -80 2 7 11 10 8 3 .4 0.19
L3-77 x K 8 12 13 3 5 2.6 0.19
L3-77 x L3-80 12 30 48 33 14 3.1 0 .09
L3-80 x K 1 3 10 8 5 3.5 0.20
K x L3-77 4 2 1 3 2 2.8 0 .46




Class 1 2  3 ^ 5
Very Very Progeny Standard
Pa rentage_______________ Coarse Coarse Medium F i ne F i ne_________Mean___________________Error
L3-93 x L I 31 l*t 1** 16 8 5 2 .6  0 .17
L3-93 X L l -80  4  9  26  33 18 3 .6  0.11
L8-3 x L l -80  1 7 13 9 5 3.3 0 .18
LI-171 x L131 3 if 3 2.0  0 .26
LI 31 x 13-77  8 5 8 8 if 2 .8  0.2if
0K51 x L131 17 17 10 7 1 2.1 . 0.15
W.S. x L21 1 5 13 5 3 3.1 0 .19
L9-39 x NC171 2 2 1 1 1  2 .6  0 .57
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TABLE 32: Percentage o f  Sweet P o ta to  S e ed lings  o f
Each Progeny in  D i f f e r e n t  Classes Based
on F ib e r  Size
Class 1 2  3 4 5
Parentage________Very Coarse Coarse_____ Medium________Fine Very Fine
L3-80 x L3-77 10.0 20.0
L3-77 (X) 15-0 10.0
L3-77 x NC171 14.3 28.6
L3-80 (X) 30.8 23.1
L3-771 x NC171 5 .6 27.8
Kandee (X) 24.1 24.1
L3-77t x L i 31 16.7 25.0
L3-77 x L l -8 0 5.3 18.4
L3-77 x K 19.5 29.3
L3-77 x L3-80 8 .8 21.9
L3-80 x K 3 .7 11.1
K x L3-77 33.3 16.7
K x L3-80 20.0 10.0
L3-93 x L131 24.6 24.6
L3-93 x L l -80 4 .4 10.0
L8-3 x L l -8 0 2 .9 20.0
Ll-171 x L131 30.0 40.0
L131 x L3-77 24.2 15.2
0K51 x L131 29 .8 29.8
W.S. x L21 3.7 18.5
L9-39 x NCI71 28.6 28.6
40.0 20.0 10.0










8 .3 25.0 16.7
20.0 40 .0 10.0









the largest  parent  g rea t ly  exceeded the number smaller than that  o f  the 
smallest parent .
C orre la t ion  c o e f f ic ie n ts  between f i b e r  content and ce r ta in  other  
c h a ra c te r is t ic s  are presented in Table 35. The r value fo r  the number 
of  roots per p la n t  and percentage f i b e r  (r  = - . 179) indicated an inverse  
re la t ions h ip  between the two characters but i t  was of  such low order of  
magnitude that  i t  would be o f  l i t t l e  p r a c t ic a l  value.  The associat ion  
between f irmness and f i b e r  content ( r  -  - . 099 ) was also negative and 
of a very low magnitude. The negat ive nature o f  the re la t io n s h ip  was 
expected since increasing values f o r  firmness indicated increasing s o f t ­
ness o f  the roots.  The c o r r e la t io n  values o f  carotene and f ib e r  content  
(r  = - . 07*0 and o f  dry matter  and f i b e r  content (r  = + .083)  were not 
s i g n i f i c a n t .  There was a s l ig h t  associat ion  between cortex thickness  
and f i b e r  content (r = + .093)  but i t  was too low to be o f  importance.
The smoothness o f  the root ,  that  is degree of  freedom from veining and/ 
or cracking,  and f i b e r  content (r = - . 2 1 5 )  were inversely  re la te d ,  thus 
the rougher roots had a g reater  f i b e r  content.  As was pointed out  
e a r l i e r ,  the smoothness data were not recorded in a manner to show an 
association o f  smoothness w ith  f i b e r  content.  There was a f a i r l y  high 
c o r re la t io n  between shape o f  the root  (high length to width r a t io )  and 
f i b e r  content ( r  = + .411)  which indicated th a t  the longer the root the 
greater  was the f i b e r  content.
There was a highly s i g n i f i c a n t  c o r r e la t io n  ( r  = + . 638 ) between 
to ta l  f i b e r  content and f i b e r  s iz e .  This indicated th a t  more than 40 
per cent o f  the v a r ia t io n  in f i b e r  content was due to the regression of  
f i b e r  s ize  on f i b e r  content.  Thus the characters were separate but 
l inked.  F iber  s ize  appeared to be con tro l le d  by a small number of
n o
TABLE 33: Frequency D i s t r ib u t io n  of Number of
Sweet Potato Seedlings of Each Pro­
geny in to  D i f f e r e n t  Classes Based 
on the Baking Index
Baking Index 0 -4  4 . 1 - 6 . 0  6 .1 -10  Progeny
Parentage Class Poor Medium Good Mean
L3-77 (X) 5 3 12 5.6
Kandee (X) 4 24 1 5.1
L3-80 (X) 5 6 2 5.3
L3-77 x K 3 22 16 5.5
L3-77 x L3-80 28 86 60 5.4
K x L3 -77 1 8 3 5.5
K x L3 -80 1 6 3 5.4
O001 x L3-77 1 3 6 6.4
L3-80 x K 4 7 16 5.9
L3-77 x L131 3 12 9 5.6
Li 31 x L3-77 3 11 19 5.9
L3-77 x NC171 4 12 5 5.4
L3-77 x L l -80 3 31 40 6.1
L3-93 x LT31 9 23 25 5.7
L3-93 x L l -8 0 12 37 41 5.9
L8-3 x L l -8 0 3 10 22 6.1
0K51 x LI 3 1 7 17 28 5-7
L I -171 x L I 31 1 1 8 6.5
W.S. x L21 9 15 3 4 .4
L9-39 x NCI71 1 3 3 5.7
L3-77t x NC171 8 5 6 5.0
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TABLE 34: Percentage o f  Sweet P o ta to  S e ed lings  o f
Each Progeny in  D i f f e r e n t  Classes Based
on the Baking Index
Class Poor Medium Good
Parentage Baking Index 0 - 4 .0 4 . 1 - 6 . 0 6 .1 -10
L3-77 (X) 25.0 15.0 60.0
Kandee (X) 13.8 82 .8 3-4
L3-80 (X) 38.5 46 .2 15.3
L3-77 x K 7.3 53-7 39.0
L3-77 x L3-80 16.1 49.4 34.5
K x L3-77 8.3 66.7 25.0
K x L3-80 10.0 60.0 30.0
L3-80 x L3-77 10.0 30.0 60.0
L3-80 x K 14.8 25 .9 59.3
L3-77 x L131 12.5 50.0 37.5
LI31 x L3-77 9.1 33.3 57 .6
L3-77 x NC171 19.0 57,1 23.8
L3-77 x L l -80 4.1 41 .9 54.0
L3-93 x L 131 15.8 40 .4 43 .8
L3-93 x L [ -8 o 13.3 41.1 4 5 .6
L8-3 x L l -80 8 .6 28.6 62.8
0K5I x L 131 13.5 32.7 53 .8
LI -171 X LI 31 10.0 10.0 80 .0
W.S. x L21 33.3  ■ 55.6 11.1
L9-39 x NC171 14.3 42 .9 42 .9
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genes, with p a r t i a l  dominance. F iber  content behaved as a q u a n t i t a t i v e  
character  invo lv ing  several genes, geometric in e f f e c t ,  segregating in a 
transgress ive  manner.
Inher i tance o f  Baki nq 1ndex
Data presented in Table 33 g ive  the frequency d i s t r i b u t i o n  of  the 
sweet potato seedl ings o f  each progeny based on the baking index and the 
percentage o f  seedl ings in each class is given in Table 34. Progeny 
means ind ica te  th a t  as a whole,  most o f  the seedlings were o f  average or  
medium baking q u a l i t y .  A much g rea te r  percentage o f  the seedl ings f e l l  
in the good baking c l a s s i f i c a t i o n  than in the poor c l a s s i f i c a t i o n .  The 
progeny mean usua l ly  lay between the means o f  the two parents and, in 
most cases, nearer  the parent with the higher  mean. Since most of  the 
parenta l  l ines  had been selected as having acceptable baking q u a l i t y ,  
t h is  skewing o f  the data toward the more p r e fe r a b le  s ide,  as was t rue  in 
several characters ,  was to be expected.
C o rre la t io n  c o e f f i c ie n t s  between baking index and the various qua­
l i t y  components were not c a lc u la te d .  A close associa t ion  would be ex­
pected i f  considerat ion  was given to the manner in which the baking in ­
dex was der ived.  The data o f  Constant in (24) g ive very good support to 
such a conclusion. He showed very close c o r r e la t io n s  between sweetness,  
f l a v o r ,  moistness, and c o lo r ,  and the baking index w ith  r values ranging 
from r = +.835 to r = + .954 .  Thus the inher i tance  o f  baking q u a l i t y  is 
based on the inher i tance  o f  the var ious components tha t  in f luence q u a l i ­
ty in the baked roots.  As shown in th is  and o ther  studies (24, 40, 44,  
49, 58,  72, 92) these characters  are in h e r i te d  and in f luence baking 
quali  t y .
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TABLE 35: C o r re la t io n  C o e f f ic ie n ts  between Some
Var iab les  in the F] Progenies o f  the 
Twenty-one Parental Combinations
V a r i a b l e s
Number o f  Roots and Shape ( L :W) R a t i o  - . 0 9 4 *
Number o f  Roots and Smoothness . 1 7 6 * *
Number o f  Roots and Carotene .082 n . s .
Number o f  Roots and Dry M a t t e r  - . 0 6 7  n . s .
Number o f  Roots and F i b e r  Content  - . 1 7 9 * *
Shape (L:W) R a t i o  and Smoothness - . 0 3 0  n .s .
Shape (L:W) R a t i o  and C o r tex  T h ickness  - . 1 3 8 * *
Shape (L:W) R a t i o  and F irmness .023 n . s .
Shape (L:W) R a t i o  and F i b e r  Con ten t  . 4 1 1 * *
Smoothness and C o r tex  Th ickness  - .0 6 1  n . s .
Smoothness and Carotene .042 n . s .
Smoothness and Dry M a t t e r  .007 n . s .
Smoothness and F i b e r  Content  - . 2 1 5 * *
C o r tex  Th ickness  and Carotene - . 0 2 8  n . s .
C o r tex  Th ickness  and Dry M a t te r  .068 n . s .
C o r tex  Th ickness  and F irmness - . 1 3 6 * *
C o r tex  Th ickness  and F i b e r  Content  . 0 9 3 *
Carotene and Dry M a t t e r  - . 5 6 9 * *
Carotene and M o is tness  . 6 0 1 * *
Carotene and F la v o r  .217*'*
Caro tene and C o lo r  I n t e n s i t y  . 9 4 1 * *




Carotene and Fiber  Content c
-3"o•1
Dry Matter  and Moistness - . 5 7 2 * *
Dry Matter  and Flavor - . 1 2 2 * *
Dry Matter and Firmness - . 5 4 2 * *
Dry Matter and Fiber  Content .084 n.;
Moistness and Flavor .4 0 1 * *
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Firmness and F iber  Content . 099*
F iber  Content and F iber  Size . 638* *
*  S ig n i f i c a n t  a t  5 per cent level f o r  680 degrees of freedom.
* *  S i g n i f i c a n t  a t  1 per cent level f o r  680 degrees of freedom,
n .s .  No s i g n i f i c a n t  d i f fe re n c e .
SUMMARY AND CONCLUSIONS
A study of  the inher i tance o f  f i b e r ,  dry m at ter ,  carotene content,  
shape, cortex thickness and baking q u a l i ty  in sweet potato roots was 
conducted. Twenty-one progenies obtained by selected combinations of  
14 parental l ines and c e r ta in  se l fed parents were grown at  the Sweet 
Potato Research Center, Chase, Louisiana, harvested and transported to 
Mississippi  State U n iv e rs i ty ,  fo r  cur ing,  s tor ing and eva lua t ing  the f a c ­
tors studied.
The p rogen ies  v a r i e d  w id e l y  in percen tage o f  the  p l a n t s  t h a t  p r o ­
duced s to ra ge  roo ts  and in  the keep ing q u a l i t y  o f  the ro o t s .  The l i n e  
L8-3 ( J u l i a n )  appeared t o  be s u p e r i o r  as a female in  these re s p e c ts .
Only 4 o f  the 14 parental l ines were used as both male and female pa­
rents.  One l in e ,  L3—77 (Centenn ia l ) ,  performed equally  well  as a male 
or female parent in the a b i l i t y  of  the seedlings to produce storage 
roots. Progenies involving Kandee or L3-80 as one o f  the parents i n d i ­
cated these two l ines were b e t te r  as male parents than as female parents  
while  L131 appeared to perform b e t te r  as a female parent.  The possible  
presence o f  cytoplasmic fa c to r  was suggested by these data.
An e v a lu a t i o n  o f  the 21 progen ies  and 14 p a re n ta l  l i n e s  f o r  shape 
o f  the ro o t  as determined by the l e n g t h :w id th  (L:W) r a t i o  i n d i c a te d  
t h a t  shape was a h e r i t a b l e  c h a r a c te r .  Segrega t ion  was t r a n s g r e s s i v e  in 
na tu re  w i t h  an absence o f  dominance. The genes appeared t o  have an 
a d d i t i v e  e f f e c t .  The data  i n d i c a te d  t h a t  the s e l e c t i o n  o f  h ig h  y i e l d i n g  
p l a n t s ,  p l a n t s  w i t h  l a rg e  numbers o f  en la rged  r o o t s ,  and p l a n t s  t h a t
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produced w e l l  shaped ro o ts  was p o s s i b l e  w i t h o u t  i n t e r a c t i o n  o f  the  two 
c h a r a c te r s .
The p rogen ies  were eva lua ted  f o r  s u r fa c e  smoothness o f  the ro o ts  
as an e s t im a te  o f  f reedom from v e in in g  and c ra c k in g .  A la rge  percentage 
o f  the s e e d l in g s  o f  some progen ies  had r o o t s  w i th  smooth s u r fa c e s .  Un­
f o r t u n a t e l y ,  the da ta  do not  d i s t i n g u i s h  between the presence o f  ve ins  
and /o r  c racks  as causes f o r  rank in g  the r o o t s  in a p a r t i c u l a r  c l a s s .  A 
p o s s i b l e  cause f o r  c ra c k in g  and i t s  e f f e c t  on smoothness was d iscussed .
The c o r te x  was cons ide red  as those t i s s u e s  lo c a te d  between the 
ep ide rm is  and endodermis .  The r e s u l t s  o f  t h i s  study in d ic a te d  t h a t  c o r ­
te x  t h i c k n e s s  was an i n h e r i t e d  c h a r a c te r .  The s e e d l in g s  in the v a r io u s  
p roge n ies  segregated in  a t y p i c a l  t r a n s g r e s s i v e  manner. R e la t i v e  t h i c k ­
ness o f  the  c o r t e x  appears to  be c o n t r o l l e d  by r e l a t i v e l y  few genes w i t h  
s im p le  a d d i t i v e  e f f e c t s .
In the i n h e r i t a n c e  o f  dry m a t t e r ,  the  data i n d i c a te d  t h a t  t r a n s -  
g r e s s iv e  seg re g a t io n  o c c u r re d .  In each progeny the re  were seed l ings  
w i t h  a dry m a t te r  c o n te n t  h ig h e r  than t h a t  o f  the h i g h e s t  pa ren t  and 
some t h a t  were lower than t h a t  o f  the  lowest  p a re n t .  In most p ro g e n ie s ,  
the  progeny mean was lower than the  mean o f  the two pa ren ts  p a r t i c u l a r l y  
when both pa ren ts  were r e l a t i v e l y  h igh  in  dry  m a t te r .  I t  was concluded 
t h a t  dry  m a t te r  i s  a q u a n t i t a t i v e  c h a r a c te r  c o n t r o l l e d  by severa l  genes, 
la c k in g  dominance bu t  a d d i t i v e  in  e f f e c t ,  seg reg a t ing  in  a t ra n s g re s s iv e  
manner. Dry m a t te r  was shown t o  be p o s i t i v e l y  c o r r e l a t e d  w i t h  m o is t ­
ness, f i rm ne s s  and f l a v o r .
In most p rogen ies  the mean ca ro tene  con ten t  f e l l  between the  two 
p a r e n ts ,  u s u a l l y  c l o s e l y  approach ing the mean o f  the pa ren ts  combined. 
Carotene c o n te n t  was a q u a n t i t a t i v e  c h a r a c te r  t h a t  segregated
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t ra n s g re s s iv e ly . The data ind ica te  th a t  several genes, possibly 6 as 
suggested by Hernandez (49 ) ,  con tro l le d  carotene content.  The genes 
were a d d i t iv e  in e f f e c t ,  lacking dominance. An e p i s t a t i c  e f f e c t  o f  the 
genes fo r  white color over those f o r  orange color  or the presence o f  an 
i n h ib i t o r  gene was suggested. Carotene content was shown to be nega­
t i v e l y  cor re la ted  with dry matter  and f irmness but p o s i t iv e ly  corre la ted  
with f l a v o r  and moistness in the baked roots.
In general,  segregation f o r  skin color was t ransgressive.  In a l l
progenies there were ind iv idua ls  l ig h t e r  and darker in skin color than 
e i t h e r  parent.  I f  the female parent  had a l ig h t e r  skin co lor  than the 
male parent ,  the greater  pa r t  o f  the seedlings in a progeny possessed 
roots with  a l i g h t  skin co lor .  I f  the female parent had a darker skin  
color than the male, the grea te r  par t  of  the seedlings in a progeny 
possessed roots with a dark skin co lor .  The darker the skin color of  
the parents the darker was the skin color  of  the roots of  the seedlings  
in a progeny. The data indicated several genes were involved. Some
were ad d i t iv e  in e f f e c t ,  some were complementary and other were i n h i b i -
t  i v e .
The roots o f  each seedling of each progeny were rated fo r  baking 
q u a l i t y .  The q u a l i ty  o f  the baked f le s h  of  sweet potato roots is in ­
f luenced by carotene content (or c o lo r ) ,  sweetness, f l a v o r ,  moistness,  
f irmness, dry matter and f i b e r  content.  Thus the inher i tance of  q u a l i ty  
in the sweet potato is complex.
Color in te n s i ty  in the baked roots was shown to be c lose ly  c o r r e l a ­
ted to the carotene content o f  the raw roots.  Uniformity  o f  the color  
appeared to be con tro l led  by a r e l a t i v e l y  small number of  genes tha t  
were a d d i t iv e  in e f f e c t  with at  least  p a r t i a l  dominance.
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The data  in d ic a te d  mois tness in  the baked roo ts  was a q u a n t i t a t i v e  
c h a ra c te r  c o n t r o l l e d  by severa l  genes s e g reg a t ing  t r a n s g r e s s i v e l y . 
Dominance was not  e v i d e n t ;  an a d d i t i v e  e f f e c t  was suggested. Mois tness 
was shown to  be p o s i t i v e l y  c o r r e l a t e d  w i t h  ca ro tene  and f l a v o r  bu t  ne­
g a t i v e l y  c o r r e l a t e d  w i t h  dry  m a t te r  and f i rm n e s s .
The f l a v o r  data i n d i c a te d  t h a t  the combina t ion  o f  c h a ra c te r s  
necessary f o r  a good o r  s u p e r i o r  f l a v o r  was a rec es s iv e  t r a i t .  Very 
few i n d i v i d u a l s  in  any progeny possessed a f l a v o r  o f  sweetness s u p e r i o r  
to  the b e t t e r  pa ren t  bu t  many were i n f e r i o r  t o  the  poor p a re n t .  F lavo r  
was shown t o  be c o r r e l a t e d  w i t h  c a ro tene ,  m o is tness ,  and sweetness.
There was a n eg a t i v e  a s s o c ia t i o n  w i t h  dry m a t t e r .  The in h e r i t a n c e  o f  
the genes c o n t r o l l i n g  f l a v o r  and sweetness was rec es s iv e  and an a s s o c ia ­
t i o n  w i t h  one o r  more enzyme systems as conve rs ion  f a c t o r s  d u r in g  baking 
was suggested.
F irmness,  c a ro tene ,  d ry  m a t te r  and mois tness  c h a ra c te r s  appeared 
to  be q u a n t i t a t i v e  and c o n t r o l l e d  by severa l  genes s e g re g a t in g  t r a n s -  
g r e s s i v e l y .  The h igh degree o f  c o r r e l a t i o n  between some o f  these 
c h a ra c te r s  suggested l i n k a g e  as a f a c t o r .
V a r i a t i o n s  in f i b e r  c o n te n t  o f  the s e e d l in g s  oc c u r red  w i t h i n  each 
i n d i v i d u a l  progeny bu t  progeny means were s i m i l a r .  Two se ts  o f  genes 
appeared to  be in v o lv e d  — one f o r  the presence o f  f i b e r  and ano the r  
c o n t r o l l i n g  f i b e r  s i z e .  A few genes w i t h  s im p le  dominance c o n t r o l l e d  
f i b e r  s iz e  w h i l e  t o t a l  f i b e r  c o n te n t  was c o n t r o l l e d  by severa l  genes, 
geom etr ic  in  e f f e c t  and l i n k e d  w i t h  the genes f o r  f i b e r  s i z e .  The p l a n t  
breeder  should  encounte r  no major  problems in  s e l e c t i n g  s e e d l in g s  w i th  a 
low f i b e r  c o n te n t .
The in h e r i t a n c e  o f  bak ing q u a l i t y  is  based on the  i n h e r i t a n c e  o f
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the various components a f f e c t i n g  q u a l i t y  both in d iv id u a l ly  and 
c o l l e c t  i v e l y .
Although environment,  p a r t i c u l a r l y  post-harvest  handling, was 
known to influence the q u a l i t y  of the baked roots, th is  study has shown 
that  baking q u a l i t y  is a h e r i ta b le  t r a i t .  Baking q u a l i ty  was con tro l led  
by a complex of  genetic  characters,  including c o lo r ,  sweetness, f l a v o r ,  
moistness, dry m at ter ,  f irmness, and f i b e r ,  a l l  o f  which were q ua n t i ta ­
t iv e  and segregated t ransgress ive ly .
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